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PREFACE

This monograph is the second in a series of such publications
emanating from the Vocaticnal Development Study (VD$), a ten~yeax
longitudinal investigation currently being undertaken in the Department
of Vocational Education at The Pennsylvania State University. Within
the broad program of research focused upon uncovering the effects of the
senior high school experience upon the development of youth, the study
reported herein contributes some significant initial evidence.

In identifying selected characteristics of a sample of Altoona,
Pennsylvania ninth grade boys which are predictive of their curriculum

choice (academic versus vocational—technical) and their success in that

curriculum at the conclusion of tenth grade, Kapes has generated a number

of potentially useful results. Based upon the results of two future
replications of this study with independent samples of similar youth
planned in Hazleton and Williamsport, Pennsylvania the validity of such
applications will be revealed.

As an extension and refinement of the Cooley and Lohnes Career
Development Tree construct, this investigation has some immediate theo-
retical implications in addition to its potential for practical appli-
cations in secondary schools.

Of both theoretical and practical importance, this monograph is
viewed as a truly significant first step in the Vocational Development
Study's progress toward creating an effeétive impact upon the practice

and %heory upon which vocational education is based.

Joseph T. Impellitteri, Professor and
Chairman

Graduate Studies and Research
Department of Vocational Education
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ORIGIN OF THE STUDY

Introduction

The history of the concept of work can be traced back to = time
preceding the birth of Christ. Wrenn (1964) traces the evolution of
the concept of work and finds the Greeks and Romans considered work a
cuvse; early Christians found it essential and necessary; Luther felt
that work was carrying out God's purpose in one's life; and Calvin saw
work as required of man by God. 1In early American history work is seen
not only as a necessity to survival, but was also the basis for dignity
2nd honor as a man. The Protestant ethic which was a dominating force
in American life can be characterized as working hard and getting
ahead. The nature of work was changed greatly as a result of the
industrial revolution with the emergence of many more specific occupa-
tions and the movement away from physical labor as the primary compo-
nent of work. In the early twentieth century man‘s work activity
became the concern of educators as well as the industrialist and the
worker. Thz worker was forming unions to promote his cause and the
industrialist was turning to the psychologist for help in dealing with

the worker. In 1908 Frank Parsons' book, Choosing a Vocatiom, which

dealt with vocational guidance, was published, and paved the way for
an organized vocational guidance movement. In 1917 the first piece of
federal legislation concerned with vocational education (the Smith-

Hughes Act) was enacted into law. Ten years later Elton Mayo of



Harvard University began a series of studies on industrial behavior at
the Hawthorne plant of the Western Electric Company. From their begin-
nings early in the century until after World War II the fields of voca-
tional guidance, vocational education and industriai psychology grew
into fairly well defined areas of study, each somewhat interrelated

and all borrowing from a number of other disciplines. Within this
environment a psychology of occupations grew up based mostly on a trait
and factor approach to personality measurement. It was in this setting
that Eli Ginzberg and his associates (1951) launched a major effort to
bring together under scme general theory the study of the vocational

development process.

Theories of Vocational Development

Cooley and Lohnes (1968) describe the recent development of
vocational psychology in the fcllowing manner:

Vocational psychology has enjoyed a remarkable surge since
1950, and this wave of progress is due in part to a new emphasis
on career patterns as a criterion, in opposition to occupational
placement. A career pattern is the sequence of vocationally
relevant decisions made by a person over a major part of his life
history, as it is extracted and classified by the scientist study-
ing it (Cooley and Lohnes, p. 4-1).

This surge of which Cooley and Lohmes speak was due to a great extent
to the work of Ginzberg, Ginsburg, Axelrad and Herma (1951) whose book

Occupational Choice: An Approach to a General Theory both proposed the

need for a theory and provided the rudiments for theory building.

Ginzberg (1952) stated:

After a.comprehensive study of the literature of vocational
guidance, my colleagues and I came to the conclusion tbat the
movement was severely handicapped because both investigators and

10



practitioners were working without the help of any theory at all
or with severely limited theories (Genzberg, p. 492).

The three basic elements of Ginzberg's theory were: 1) "occupational
choice is a developmental process;'" 2) '"the process is largely irre-
versible;" and 3) "the process ends in a compromise.' A second signif-
icant contribution of the Ginzberg work was that aspect dealing with
the use of stages or decision points in the developmental process.
At the same time that Ginzberg and his associates at Columbia
University were proposing their framework, Super began his now famous
Career Patterns Study (CPS). Super (1953) commented on the Ginzberg
work and expanded on the basic theoretical elements which Ginzberg had
proposed. In the same article Super proposed his own theory which was
based on ten propositions. Since that time, and as a result of the
CPS Super has published numerous works which have contributed signifi-
cantly to the study of career development. Super, et al. (1957) put
together a report on the CPS which provided an expanded theoretical
position for the study. Its major emphasis was on stages and substages ;
of Vocational‘development. Although‘Super's stages resembled those of
Ginzberg's, major credit was given to Buehler (1933) for hgr initial
work on life stages. Other differepces between Super and Ginzbefg
include Super's emphasis on the entire process of career as opposed
to the more narrow concept of occupational choiée, and the elevation

of the constructs of self-concept and vocational maturity to a place

of prominence in vocational development theory.
Super and Overstreet (1960) reported the findings of a study ‘ i

which examined the vocational maturity of ninth grade boys based on

11



CPS data. Super (1963) and others devoted a monograph to self-concept
theory and its relationship to vocational development. Many other
studies of the vocational development process have been published by
Super, his colleagues, and graduate students, all aimed at providing
pieces of an overall theory. Super's approach has been one of devel-
oping theory through empirical research rather than testing a theory
which had been previously defined. His major contributions have been
the creation of a framework in which to study career development and
the application of trait and factor methodology within a deve’ opmental
model.

Although Super's work in theory building has been higaly
influential, there have been other significant theories of vocational
development proposed and tested in recent years. Two of the best known
are those of Roe and Holland. Roe (1956) proposed a theory for
explaining vocational choice which was based primérily upon the influ-
ences of early childhood experiences. Roe's studies focused on the
origin of interest, and her fheory proposed the development of early
interests which were oriented either "toward persons' or ''mot towards
persons." On‘thé‘basis of this interest orientation, a person's
membershipbihione of eight odcupatiénal groups could be predicted. In
addition to the occupational fields concept, Roe also proposed a seéond
dimension--level of occupation--which completes the 48-cells two-way
téxonomy‘of occupations for which she is probably best known. Roe and
Siegelman (1964) have reported studies attempting to validate her
theory, the results of which have provided more negative rather than

supportive evidence.

12
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Holland (1959) foresaw a need for additional theorizing in the
area of vocational choice and proposed a theory based on personality
types. Holland's contention was that '"the person making a vocational
choice in a sense 'searches' for situations which satisy his hierarchy
of adjustive orientations." Holland's theoretical framework depicted
six occupational environments and six personal orientations to match
those environments. The vocational choice yrocess is, in thuse terms,
one of finding the occupational enviromment for ome'’s dominant personal
orientation. Also izicluded in Holland's original framework was the
concept of level of choice within each enviromment. More recent
writings by Holland, however, have had 1l:itctle to say about this aspect
of his theory. Holland (1966) authored a monograph which presented an
up-to-date version of this theory along with suggestions for research
on the theory. Research using Holland's theory has been more wide-
spread and somewhat more successful than research with Roe's theory,
but both theories have been researched mostly with college-bound
students. Ashby, et al. (1966), Osipow, et al. (1966) and Wall, et al.
(1967), have reported three such studies which partially substantiate
Holland's theory with college students.

Osipow (1968) has devoted an entire book to the examination of
current theories of career development. In addition to the theorieé
described on the preceding pages several other approaches to explaining
vocational behavior were also reviewed by Osipow. Using a number of
criteria for judging the adequacy of a theory Osipow comes to the

conclusion ‘that:

g7 g
wh B
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For formal adequacy as theories, much seems to be lacking. In
general, the theories have failed to pay serious attention to the
satisfaction of the criteria applied to the scientific evaluation
of theory (Osipow, p. 232).
Of all the theories reviewed it appears that Super's theory is the
le~-* inadequate. Osipow concludes that:
¢ 8 w ¢ .aceptual mcdel, Super's theory seems to be the most highly
¢ewelcred emd advanced. This is reflected in its explicitness,
irs f=.rly igh degree of empiric=l support, and its substantially
e—ger numi2 of applications to human affairs (Osipow, p. 233).
Cwer the past 20 years, theory-buildiag and research in the
area of career —izvelopment has iacrezsed tremandously, but as Osipow
has pointed out, much is still lacking. Among the theories now
availeblec Supe='s appears toc have been the most adequate and the most
researc i@d. One of the necessary features of a theory in addition to
its usefulness in explaining a phenomena is its ability to generate
research on that phenomena. In addition to the research which Super
and his colleagues have undertaken as a result of his initial theo~
rizing, Cooley and Lohnes (1968) using Project Talent data have con-
ducted some most significant research as an extension of Super's

notions. It is the Cooley and Lohnes' extemnsion of Super's theory as

reported in Project TALENT: Predicting Development of Young Adults

which is the focus of this study.

The Cooley and Lohnes Study

Conley and Lohnes (1968) have undertaken an empirical study of
the career development of males using a trait and factor measurement
methodc’ogy with a developmental model as recommended by Super. The

resear:zh has been confined to males because as Cooley and Lohnes have

14
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stated, "We subscribe to the suggestion of Roe and of Super that the
career process for women needs to be conceptualized differently than
that for men'" (Coole~ 1 Lohnes, p. 4-42). By using a large battery
of measures refined irto factors from a previous study [Measuring

Adolescent Personalit MAP), Lohnes, 1966]. The authors used discrim-

inant function analysis to classify their large sample into various
group memberships. Group membership was obtained by a dichotomous
classification at four crucial stages of development. The results of
their research yielded a proposed career devslopment tree with twelve
terminal points. The following insert (Figure 1) is a copy of the
Project Talent Career Development Tree.

The first branch in the career development tree is a basic
people versus things orientation, similar to that suggested by Roe,
whick takes place preceding the junior high school years. Because they
were not able to collect this orientation information on their sample
earlier than ninth grade, Cooley and Lohnes used ninth grade occupa-
tional aspirations for this dichotomy. The second branch in the tree
takes place at the end of ninfh grade when students are required to
make the choice of college or non-c&llege curriculums in high school.
This second decision point of the career tree is that which Super and
Overstreet (1960) have studied, and which is of primary interest in
this study.

In the Vocational Maturity of Ninth Grade Boys, Super and

Overstreet (1960) attempted to answer a number of questions concerning
the readiness of ninth grade boys to choose among several different

curricula. "Are their aptitudes, interest, and personality traits

-1
H

e
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sufficiently developed? Are their - .atiow 1l aspirations sufficiently
stable? Do they know the world of ..tk and of education sufficiently
well?" (Super and Overstreet, ». vi’ . Although much cf the monograph
dealt with the develcpment of the: vo==tional maturity construct the
authors did report conclusions releve.ct to the readiness question.
. . . the data of this study suggsst th.at a substantial number of
boys are not yet ready, in the mirith grade, to decide on direction
of endeavor, or, specificallly, on a future occupation. This early
adolescent stage is one, not of making and implementing a voca-
tional choice, but rather of deve loping planfulness, of preparing
to make a series of educational amd occupational decisions (Super
zaud Overstreet, p. 152).
The authors further stated:
But the lack of relationship betv -en consistency of vocational
preferences, wisdom of preferences, and other measures, together
with the number of boys whose choices are unwise, judging by their
aptitudes, interests, or socioeconomic resources, suggest that
the typical ninth-grader does noit understand himself and his
potentialities as well as he should in order to choose between
levels, and still less among fields of endeavor as reflected in
the curricular alternatives open to him (Super and Overstreet,
p. 153).

Although these studies provided evidence to question the
advisability of allowing youth to prepare for specific occupaticns in
high school, the majority of our current school systems do reguire
some very specific educational decisions concerning preparation for a
career. If we consider the two curricular choices most often.available
to boys (vocational or academic), we find some very specific choices
required. While the academic boy may have consi- .. e flexibility,
the boy who chooses the vocational curriculum usually must select a
particular occupational training program, or one for a cluster of

occupations. Although the students in the two curriculums may d.ffer

considerably in their occupational choices, their biggest diffexences
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are probably in the type of high school experiences they have chosen
and will receive. One student has chosen an experience which is very
specific, téngible and leading immediately to employment after high
school, and the other has chosen an educational path leading to more
educational preparation and resulting in the formulation of quite
nebulous and distant goals.

While it may be helpful to know, or suppose, that ninth graders
are not ready to make specific occupational and educational choices,
the reality of the situation often requires that they do so. Students
in schools across the country make this choice, whether it is done
advisedly, or not. Although such a decision is not irreversible, these
educational paths gradually lead in significantly different directions.
Upon what basis, then, do students make such an important choice of
educational paths?

What student characteristics are predictive of the choice
between the occupationally specific vocational curriculum and the
occupationally broad academic curriculum? If Super is correct, are
those boys who choose the vocational curriculum more prepared and
capable of specific choices than those who choose the more flexible
and less specific academic curriculum? How much of this choice is due
to intelligence or other specific abilities? Is the choice a function
of values or interests and if interests are specific enough, will a
student choose a vocational curriculum? How much of the decision is
influenced by the enviromment, the home and family? It is probably
true that all of these factors are somewhat important, but their exact

relationship is difficult to predict,

18
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Alchough Super reaches the conclusion that many of our ninth
grade students are not ready for the occupational and curricular
choices which many of our school systems require, Cooley and Lohnes
insist that this choice point is a good place to dichotomize career
paths. According to the Cooley and Lohnes career development tree, the
next choice task is at the end of high school. Although many things
happen to a student between ninth grade and the end of high school
which may change him and his subsequent choices, the Cooley and Lohnes
career tree does not account or allow for these influences. Moreover,
even though the student's ninth grade choice may have been inappro-
priaté in Super's sense, all shifts to the other alternative are termed
"path~jumping," 'migrating,' or '"unstable" in terms of Cooley and
Lohnes. They state that "Table 4.7 (presented as Figure 2 in this
paper) indicates considerable stability for the four-category plans
criterion over four years from ninth grade-to one year out' (Cooley and
Lohnes, p. 4-48). An examination of Figure 2 appears to show at least
as much instability as stability.

Whether one views Figure 2 as demonstrating stability or insta- 3
bility in terms of the Cooley and Lohnes model it can be said that
simply dichotomizing on curriculum choice at ninth grade and not
attending to the ramifications of that decision results in the omission
of a large portion of the student's experience. Students are not Jjust
members of one educational group or another as a result of theix
initial decision, any more than workers on the job are simply classed

by their job title.
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Ninth Grade Plans Follow~-up Plans (1964) Plan N

CS NCT NCNT CNS (1960)

CS (College Science) 35 13 16 35 4,534
NCT (Noncollege Technical) 12 37 l 33 18 3,302
NCNT (Noncollege Nontechnical) 4 29 lﬁ 46 21 2,033
CNS (College Noascience) 16 9 28 47 1,952
o 11,821

Figure 2. Percentages of Stable and Changed Career Plans over Four Years
for TALENT Ninth-Grade Males on Four-Category Plans Criterion

Note: From Project TALENT: Predicting Development of Young
Adults, William W. Cooley and Paul R. Lohnes, 1968,
Table 4.7, p. 4-50.

20
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Studies in industrial psycholcgy have provided us with at least
two useful measures by which a worker can be characterized. These

measures as applied in the Minnesota Studies in Vocational Rehabili-

tation, Weiss, et al. (1969) are referred to as job "gatisfaction" and

"satisfactoriness." Since satisfactoriness\and satisfaction are the
criteria used to evaluate the worker on the job and are indicative of
vocational adjustment, should not these same criteria be applied to
those preparing for the world of work? By adding either or both of
these constructs to the Cooley and Lohnes model each of the high

school groups could be studied while they were undergoing the high

school experience. These constructs could possibly account for much of

the ungtable or path-jumping behavior. Furthermore, ninth grade char-
acteristics found to be related to these constructs should'shed
additional light on the vocational development process,

In summary, this chaptecr has dealf with the evolution of
theories of the vocational development process. Informal theories
concerning why people work have existed since before the time of
Christ, but it was only in recent years that theories concerning the
choice of one's occupational activities throughout life have received
formal attention. Beginning with the work of Ginzberg, a number of
formal theories of vocational development have emerged and it appears
that the most productive of these theories is that proposed by Super.
Aspects of Super's theory have been applied and extended by a number
of other researchers, and the appiication of interest in this study is

that proposed by Cooley and Lohnes in their "Career Development Tree."

P 1',%.
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Within the basic framework of Super's theory this study will attempt

to apply and extend the work of Cooley and Lohnes.

Statement cf the Problem

This study is partly a replication of the Cooley and Lohnes
study to the extent that it uses an alternate set of personality trait
measures (as suggested by Cooley and Lohnes, p. 5-6) to predict a
dichotomous variable similar to the college versus non-college curric-
ulum used in their study. The dichotomous variable used in this study
to represent the ninth grade decision point is entry into a vocational
versus an academic curriculum. This criterion differs only slightly
from that used by Cooley and Lohnes in that the specific vocational
curriculum is uced instead of the less specific non-college curric-
ulums.

This study is an extension of the Cooley and Lohnes work in
that it attends to the degree of belongingness to the chosen group in
the sense of being a successful or unsuccessful member of that group.
While belongingness could be studied using either the success (satis-

factoriness) or satisfaction criterion discussed previously, the

TSRO S s e

success criterion was selected on the basis that: (1) it is more likely
to precede satisfaction; and (2) is more readily obtained. By longi-
tudinally examining the process starting with the initial decision of
students to join one of two. high school curriculum groups and following
up with a measure of their success as a member of that group it is
possible to compare four high school groups. A graphic representation

of this study is presented in Figure 3.
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Vocational Academic . -9th Grade  _
10th Grade
Successful Unsuccessful Unsuccessful Successful _ _ _

Figure 3.

A Chronological Graphic Representation of the Study

The purpose of this study is to explore in general the follow-

ing two questions:

1.

2,

What characteristics of ninth graders are predictive of
high school curriculum selection?

What characteristics of ninth graders are predictive of
success in the high school curriculum selected?

Within the limitations of this study, answers to the following specific

questions were sought:

1.

What characteristics of ninth grade males are predictive of
tenth trade enrollment in a vocational versus an academic
curriculum? ‘ '

What characteristics of ninth grade males who have enrolled
in the vocational curriculum in tenth grade are predictive
of success in tenth grade as measured by grade point
average (GPA)?

What characteristics of ninth grade males who have enrolled
in the academic curriculum in tenth grade are predictive

o ‘success in tenth grade as measured by grade point
average (GPA)?
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4. What characteristics of ninth grade males differentiate
among the following four tenth grade groups?

a. successful vocational students
b. wunsuccessful vocational students
c. successful academic students

d. unsuccessful academic students

Definition of Terms

In order to provide a clarification of some of the terms used
in this study the following definitions are included here.

Academic Curriculum: is defined as the particular systematic

arrangemen: of courses and activities designed for that group of high
school students who are preparing for college regardless of whether or

not all members of that group actually expect to attend college.

; Aptitudes: '"Specific capacities and abilities required of an

I
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individual in order to learn or perform adequately a task or job duty"
(Dictionary of Occupational Titles, 1965). This definition implies
that each individual poésesses multiple aptitudes.

Career: '"Refers to the total pattern of jobs held during a
worker's lifetime'" (Baer and Roeber, 1964). Also, '"'the developmental
process by which a person learns about the world of work; acquires work
related values, skills, and habits; develops specific occupational
interests and intentions; prepares for and seeks an entry occupation;
and creates for himself a long term work history involving a sequence
of positions and altered responsibilities, terminating in retirement

or death' (Cooley and Lohnes, 1968).

24.
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Career Pattern: '"The sequence of changes in occupational level

or field made by an individual during his working life' (Super, 1957).
Also, "the sequence of vocationally relevant decisions made by a person
over a major part of his life history, as it is extracted and classi-
fied by the scientist studying it'" (Cooley and Lohnes, 1968).

Educational Level: is defined as the amount of formal school~

ing an individual has completed.

Occupation: "Whatever an adult spends mos.: of his time doing"
(Roe, 1956). Also, "a group of similar jobs found in several estab-
lishments" (Sharties, 1959).

Occupational Level: "This classification iu based upon degrees

of responsibility, capacity, and skill. It should be noted that these
are not exactly correlated. Whenever there are marked differences,
level of responsibility is considered primary" (Roe, 1956). Also,
“"for most purposes, then, it is possible to think in terms of one

| vertical dimension along which occupations may be placed. This dimen-
sion is vertical in that occupations require more or less of this
characteristic and can be ranked above or below each other on this
dimension. This composite dimension may therefore be characterized as
one of level'" (Super, 1957).

- Occupational Values: Also referred to as Work Values, they are

defined as "A set of concepts which mediate between the person's
affective orientation and classes of external objects offering similar
catisfactions" (Zytowski, 1970). Also, 'values may be regarded as
characteristic outer expressions and culturally influenced manifesta-

; tions of needs' (Katz, 1963).

03. .
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Success in High School: (Satisfactoriness) is defined as the

grade point average (GPA) which a student receives as a result of
applying a weighted formula. The higher the GPA, the more successful

the student.

Vocational Curriculum: is defined as the particular systematic

arrangement of courses and activities designed to prepare students for
immediate employment after high school in the particular occupations
taught ragardless 2 whether or not the studsnts enrolled in each
occupatismzl area actually expect to work at that particular cccupation
after hizh school. Specifically, for the purwose of this study cthe
vocatic=.:l curriculum includes the following .shop program: Auto Body,
Auto Mecmidmics, Builéing Maintenance, Carpentry, Computer Technology,
Draftimg =nd Design Technology, Electxicity, ZElectronics Technology,
Engineering Related Technology, Home Appliance Repair, Machine Shop,
Plumbing, Planing Mill, Printing, Sheetmetal, Trowel Trades and
Welding.

Vocational Development: '". . . an ongoing, continuous,

generally irreversible, orderly, patterned, and dynamic process, which
involves interaction between the individual's behavior repertoire and
the demands made by society, that is, by the developmental tasks.
Vocational development is essentially a process of compromise or syn-
thesis' (Super, 1957). Also, career development: '"those aspects of

the continucus unbroken flow of a person's experience that are relevant
to his fashioning of an identity at work." (Tiedeman and O'Hara, 1963).

These two terms will be used interchangeably in this stuuy.

26
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Vocational Maturity: 'Refers to the maturity of an individual's

vocational behavior as indicated by the similarity between his behavior
and that of the oldest individuals in his vocational life stage"
(Crites, 1961). Also, Super defines two measures of vocational matur-
ity: "Vocational Maturity I focuses on life stages and iz indicated by
the actual life stage of an individual in relation tc his expected life
stage (based on his chronological age). Vocationa. Maturity II focuses
on developmental tasks and is represeated by the tzhavior of the indi-
vidual in handling the devslopmental tasks with wkich he actually is

coping (Super, 1957).
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REVIEW OF RELATED LITZRATURE

Introduction

In order to idantify other research studies or publizihed mate-

rials which cortain relevant information for tihis study a review of tne

literature was conducted. The 17::rature reviewed was grouped into the

fcllowing three categories:

1.

Publications concerniniz career development which relate
specifically to the =ixzoretical aspects of this study.

Studies in the areas =f career development, psychology or
sociology which relate to the student characteristics of
interest in this study.

Studies or other publications in career development or in
other behavioral sciences which relate to the methodology
and techniques used in this study.

The materials reviewed under each of these three categories

include sources from books, periodicals, journals, dissertations and

unpublished papers. 1In some cases a publication may be reviewed in

categories.

more than one category if it contains information relevamt to several

Also, only those portions of a publication which are

relevant to the particular category of information being considered

are reviewed.

Publications Concerning Career Dexvelopment
Which Relate Specifically to the
Theoretical Aspects of this Study

The major theoretical framework in which this study was

conducted has been drawan mainly from the works ¢f Super, Tiedeman, and

28
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the combined effort: of Cooley and Lohnes. Of the three approaches,
Super's theory appezred first in tre literature, is the mos:t widely
researched and provides the broadest base from which to draw upon.
The early stages of this theory wers first suggested by Super (1953)
as a beginning frar=work in which ¢ conduct his Career Pattern Study
(CPS). Super's approach to theory bpuilding at that time was to syn-
thesize previous works relevant to a deﬁelopmental theory. Primary
stimulus for his theory appears zc hzve come from Ginzberg et al.
(1951), whose publication suggesizzi{ x theory of occupational choice
based on stages. The three basic ~lzments of Ginzberg's theory wexe
that: "occupational choice is a pracass; the process is largely irre-
versible; compromise is an essential aspect of every choice"
(Ginzberg, et al., p. 186). The three stages of Ginzberg's theory
were fantasy (before age 11); tentative (between 11 and 17); and
realistic (between 17 and yourg adulthood).

In addition to Ginzberg, Super acknowledges and draws upon many
previous works. Some of the more significant works are briefly
reviewed here because of the background and support they provide for
Super's theory. Buehler (1?33) conducted studies of the life histories
of well-known persons. From these studies, Buehler tabulated the types
of problems arising at each age and then suggested that the adjust-
ments required at various ages could be classified into life stages.
Buechler's life stages consisted of growth, exploration, establishment,
maintenance, and decline.

In the field of sociology, Miiler and Form (1951) published a

major work in which they described five periods of the lifework pattern.
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These periods consist of preparatory, initial, trial, stable, and
retirement. They further focused on the stability of career patterns
which they classified into one of four categories--stable, conventional,
unstable and multiple trial. On the stability dimension, Miller and
Form report that professional workers were the most stable and
unskilled workers the least stable.

Havighurst (1950), (1953) proposed the concept of developmental
tasks which provided not only a framework for stages of development,
but also expected behavior for each stage. Havighurst defined a
developmental task as:

a task which arises at or about a certain period in the life of
the individual, successful achievement of which leads to happiness
and success with later tasks, while failure leads to unhappiness
in the individual, disapproval by society and difficulty with later
tasks (Havighurst, 1953, p. 2).
One of the developmental tasks required of the adolescent period,
according to Havighurst, is that of selecting and preparing for an
occupation.

Based upon the previous research and theory proposed by the :.
authors reviewed above in addition to others, Super (1953) proposed ten
propositions constituting his theory at that time. The ten proposi-

tions briefly summarized (not directly quoted) are as follows:

1. People differ in their abilities, interests, and personal~
ities.

2. Each person qualifies for a number of occupations.
3. Each occupation can accommodate a variety of people.
4, Choice and adjustment are continuous processes,

5. The process can be described by life stages.

L
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6. A career pattern is determined by an individual's socio-

economic background, ability, personality and oppertunities.

7. Vocational development can be aided by maturation, reality
testing and szlf-concept development.

8. The process of vocational development is essentially that
of developing and implementing a self-concept.

. The vocational levelopment process is based on compromise
through role playing.

10. Work and life satisfaction depends on the congruency
between the individual and his circumstances.

Super and his colleagues began the CPS in 1951 using the ten
propositions listed 2bove as an initial framework. After much field
work and seminar discussions among the CPS staff, Super, et al., (1957)
published a revised version of their theory as the first monograph of
the CPS. This volume, although somewhat dated at this time, still is
referred to as the primary source of what can be called Super's theory.
Numerous publications appearing since 1957 have served to either
strengthen, further refine or revise the basic theory based on research
results of the CPS. Because of the significance of this work, a fairly
detailed summary of those sections spelling out Super's theory will be
included here.

The vocational life stages as proposed by Super and based on
much of the literature reviewed previously are described here.

1. Growth Stage (Birth--14 yrs.)--The self-concept is devel-
oping, and needs, fantasy, interests and capacity are
important. The substages of this stage are Fantasy
(4-10 yrs.)--needs are dominant and role playing in fantasy
is important; Interest (11-12 yrs,)--likes determine aspi-

rations and activities; Capacity (1.3-14 yrs.)--abilities
are given more weight and job requirements are considered.

2. 7©Txploration Stage (Age 15-24)--Self-examination, role try-
sut, and occupational explorations take place in school,

.
L
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leisure activities and part time work. The substages of
this stage are Tentative (14-17 yrs.)--needs, interests,
capacities, values, and opportunities are all considered.
Tentative choices are made and tried out in fantasy, dis-
cussion, school courses, work, etc.; Transition (18-21 yrs.)
--reality considerations are given more weight; Trial

(22-24 yrs.)--an appropriate work field is located and
tried.

3. Establishment Stage (age 25-44)--Individual seeks a perma-
nent place in chosen field. The substages are Trial
(25-30 yrs.)--several changes may be made; Stabilization
(31-44 yrs.)--a career pattern becomes clear.

4, Maintenance Stage (age 45-64)--Individual continues and
consolidates along established lines.

5. Decline Stages (age 65 on)--Individual gradually withdraws.
Substages are Deceleration (65-70 yrs.)--reduction in
occupational activity if not complete cessation; Retirement
(71 on)--complete cessation of occupational endeavors.

Of these five stages, the growth and exploration stages have
been described in greater detail because of their specific relevance
for this study. In addition to stages of vocational development, Super
also described the process involved as ongoing, continuous, generally
irreversible, orderly, patterned and dynamic. He also described some
of the vocational developmental tasks appropriate _o various stages of
vocational development. He pointed out that uatil adolescence, most
tasks are only indirectly related to future work. Beginning with entry
into high school, tasks become more directly related to vocations.
Examples of vocational developmental tasks related to Super's first two
vocational life stageé include:

1. Performance of chores around the house.

2. Further development of abilities and talents.

3. Choice of high school or work.

4, Choice of high school curriculum.
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5. Development of independence.

6. Choice of college or work.

7. Choice of college curriculum.

8. Choice of suitabile job (Super, 1967, p. 44).

Super further delineated the necessity of understanding ongoing
vocational behavior through examination of its possible determinants.
Among these determinants he suggested such factors as the development
of roles and the self-concept, intelligence, special abilities, inter-
ests, values, attitudes, personality, and numerous situational and
environmental factors. In order to carry out a study of the vocational
development process Super proposed the construct of Vocational Maturity
which he presumed to be useful in providing information about the rela-
tionship between expected and actual vocational behavior. Super
defined at least two types of vocational maturity, one related to the
particular stage and the other related to typical behavior within that
stage. He further differentiated between vocational maturity and voca-
tional adjustment, the latter being based on the individual's ability
for adaptation, adjustment and integration of his vocational behaviors.
Vocational adjustment can be defined in terms of the success and satis-
faction derived from the vocational behaviors engaged in, and it
includes both monetary and prestige rewards accruing from work as well
as actual job performance. Supar pointed out, however, that vocational
maturity promotes vccational adjustment which in turn promotes future
vocational maturity.

Expanding on the work of Miller and Form (1951) Super proposed

the longitudinal study of vocational behavior over time in order to
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discover career patterns. Possible determinants of career patterns

include psychological and physical characteristics as well as experi-

ences, family background and other situational and environmental vari-

ables. The career pattern focuses more on socioeconomic status and

mobility than on success and satisfaction derived from the job.

As a means of bringing together all aspects of his theory,

Super proposed the following eleven propositions which are reproduced

here in full because of their importance to this study.

1.

Vocational development is an ongoing, continuous, and
generally irreversible process.

Vocational development is an orderly, patterned process and
thus predictable.

Vocational development is a dynamic process of compromise
or synthesis. '

Self-concepts begin to form prior to adolescence, become
clearer in adolescence, and are translated into occupa-
tional terms in adolescence.

Reality factors (the reality of tersonal characteristics
and the reality of society) play an increasingly importent
part in occupational choice with increasing age, from
early adolescence to adulthood.

Identificstion with a parent or parent substitute is
related to the development of adequate roles, their con-
sistent and harmonious interrelationship, and their inter-
pretation in terms of vocational plans and eventualities.

The direction and rate of the vertical movement of an indi-
vidual from one occupational level to another is related
to his intelligence, parental socioecunomic level, status
needs, values, interests, skill iu inrerpersonal relation-
ships, and the supply and demand coudiiions in the economy.

The occupational field which the individual enters is
related to his interests and values, the identifications
he makes with parental or substitute role models, the com-~
munity resources he uses, the level and quality of his
educational background, and the occupational structure,
trends, and attitudes of his community.
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9. Although each occupation requires a characteristic pattern
of abilities, interests, and personality traits, the
tolerances are wide enough to allow both some variety of
individuals in each occupation znd some diversity of occu-
pations for each individual.

10. Work satisfactions depend upon the extent to which the
individual can find adequate outlets in his job for his
abilities, interests, values, and personality traits.

11. The degree of satisfaction the individual attains from his
work is related to the degree to which he has been able to
implement his self-concept in his work (Super, 1957,
pp. 89-96).

As a follow-up to the publication of Super's theory, the CPS
second monograph authored by Super and Overstreet (1950) focused on
the vocational maturity of ninth grade boys. In introducing the theo-
retical framework for this study the authors made several statements
supporting the need for vocational maturity information at about the
ninth grade level because of the vocational decisions required at that
time by our school systems. If the vocational maturity construct is
valid, the authors pointed out, a measure of the construct should be
able to differentiate between students who are or are not ready to make
certain decisions, and subsequently predict future success, satisfac~
tion and overall vocatiounal adjustment. Also, in ordar to discover
and properly identify indices of vocational maturity within our culture
. . . "more research-derived knowledge of the developmental sequence
of vocational behcvior and the determinants of vocational behavior is
aeeded" (p. 12). On the bases of correlational and factor analysis,
four indices of vocational maturity which are important at the ninth

grade level were found. These four were titled concexn with choice,

acceptance of responsibility for chcice and planning, specificity of
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information about the preferred occupation, and specificity of planning
for the preferred occupati_i. The data used in this study by Super

and Overstreet is based on a cross-sectional sample of 105 boys and the
authors go on to point out the need for similar studies of a2 longi-
+rudinal nature. From the results of the study the authors concluded
that vocatioral maturity is a valid construct and that many ninth grade
boys do not possess the vocational maturity necessary to choose either
the level or field of their future vocational endeavor.

Crites (1961) proposed a model for measuring vocational ﬁatu-
rity based on the life stages and developmental tasks proposed by
Super, et al. (1957). He described five possible ways to define and
measure vocational maturity and after discussing the benefits and short-
comings of each approach he proposes the combining of two approaches.
This resulted in a model which both identifies the developmental task
and life stage according to one's age and which also determines the
degree of vocational maturity accordiag to actual behavior. The result
was a definition and measure of vocational maturity which included both
degree and rate of vocational development. Crites (1965), (1969) and
Crites and Samler (1967) report on the development and use of a measure
of vocational maturity and these publications will be reviewed in the
next section of this review concerning student characteristics used in
this study. | ‘

In a sympos.um on vocational development, Super (1961) shed
some additional light{: on what he believed to be three important prob-
lems in vocational development research at that time. The three prob-

lems as discussed in his paper were: 1) the need tc develop a suitable
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methodology for the treatment of career prediction data as contrasted
with occupational prediction data; 2) the need to find a suitable
definition of the nature of exploratory vocational behavior, and 3) the
need to devise a measure of vocational maturity that is comparable over
different age groups. Of the problems mentioned, the first was subse-
quently dealt with by Cooley and Lohnes (1958), the second by Jordaan
(1963) and the third by Crites (1965), (19269).

Super, et al. (1963) found the need to further extend voca-
tional development theory in the areas of self concept and exploratory
behavior. Super proposed that as the result of exploratory vocational
behavior an individual develops both a self-concept and a concept of
various occupations. In making an occupational choice an individual is
attempting to implement his self-concept and as he progresses through
adolescence both hiz self and occupational concepts become clarified
in terms of his interests, values and capacities. Reality testing and
role playing are the primary behaviors involved in accomplishing the
vocational developmental tack of crystallizing, specifying, implemen-
ting, stabilizing and consolidating a vocational preference. The task
«f crystallizing a vocational preference occurs between the ages of
14-18 and is of primary imporfance in this study. Jordaan (1963) dealt
specifically with exploratory behavior and he concluded that:

Vocational exploratory behavior refers to activities, mental or
physical, undertaken with the more or less conscious purpose or
hope of eliciting information about oneself or one's environment,
or of verifying or arriving at a basis for a counclusion or hypoth-

esis which will aid one in choosing, preparing for, entering,
adjusting to, or progressing in, an occupation (Jordaan, p-. 59).
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By Jordaan's definition and according to Super's theory students at ghe
ninth grade level are engaging primarily in exploratory behavior ang
a @ just beginning the task of crystalljzing their vocaticnal prefey-
snces and clarifying their self-concepts.

Super (196%a) and (1969b) are the most recent writings by Syp€r
concerning his theory which were available to the reviewer. They Wwer€©
published back tc back in the inaugural issue of the Counseling

Psychologist which in itself is an indication of the reputakiliiy of

Super's theory. 1In the first paper, Super summarizes much of what LH2S8
happened in the field since the inception of his theory and the CFS,
In conclusion, he stated that his segmented theory includes the dif-
ferential psychology of occupations, the psycholoBy and scciology ©f
life stages and de._.opmental processes, patterns .of career develon.
ment, vocational maturity, self concept theory, and the phenomenolﬁgy
of decision making. Super labeled his approach as differential-
developmental~social-phenomenological psychology.

In his second paper, Super (1969b) discussed how he believeg .
vocational -development theory will look in 1988. Super indicated that
by that year adequate statistical analyses may be available to
implement the career model, and cites Cooley and Lohnes 'career treg!
as the most promising prediction method now being worked on. Also, pe&
saw operational guidelines for the use of exploratory experiences ip
the school curriculum and an even better measure of vocational maturity
és'ﬁfomises of the future. And lastly, Super viewed self~concept
theory as providing the cement needed for an overarching theory of

vocational development which will come about by the year 1988.
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Super in formulating later revisions of his theory acknowledged
the work of Tiedeman especially in the area of the phenomonology of
decision making. Tiedeman (1961) proposed a paradigm for the investi-
gation of vocational decision making which is based on research con-
ducted as part of the Harvard Studies in Career Development. The model
proposed by Tiedeman was based on seven stuges of decision making
divided into two periods. The first of these was called the period of
Anticipation and was divided into the following four stages:

Exploration —» Crystallization -» Choice —> Specification

The second period is titled Implementation and Adjustment and was

divided into the following three stages:

Induction —%» Transition —» Maintenance.

It is important to note that in the process an individual may be at one
stage concerning one decision and at another stage for another decision.
Also, each educational and occupational decision consists of seven
distinct stages. Tiedeman saw the need for research concerning how
individuals view the decision process, and what type of wosk histories
individuals have in terms of kinds, sequence and duration of work
activities.

Tiedeman and 0'Hara (1963) elaborated on the paradigm proposed
previously by Tiedeman (1961). Using a number of case histories they
built a general model for decision making and applied it to the voca-
tional choice process. The seven stages proposed earlier remained
relatively the same, but with several name changes. The mair addition
to the theory at this time appeared to be its basic grounding in

Gestalt psychology, Field theory and Phenomonology by way of describing
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the decision making stages in terms of differentiation and integration-
The considerable influence of Erickson (1950), (1959) can be geep in
the authors' use of the constructs of Psychosocial Stages and Efo
Identity. In many ways, the theory proPosed by Tiedeman and ('Hara
resembles the '"stages of vocational development'" and 'self-copCepi’
aspects of Super's theory although it appears to be both much broader
and more difficult to werk with. The authors did, however, pyOvide
some guidelines for the theory's use in studies of careecr deyelopment
by describing Vvarious research possibilities in addirion to guBResting
the type of data needed and relating the datg system tO previopus
studies. The selection of both part-time and full-time employment and
celection of subjects and curricula in school were Some of the voca-
tionally relevant position choices described by the authors. The
origin of vocational goals and the valuing bprocess were also suggested
for study.

Cooley and Lohnes (1968) described, developed, and tested what
they called a career theory. Basing most of their work on Super's
theonry, but borrowing a little from many other pieces 0f researeh,
the authors called their model the "bssic copstruct of career Psy-
chology'" (p. 5-2). The Cooley and Lohnes approach has been to wed the
developmental career model to differential trait and factor psychology-
The authors stated that:

The starting point for building a more complex and bowerful career
prediction model is the research finding thet there is a unique
and discriminable céntroid (profile of means) for each career

pattern in a suitable personality megsUrement space (Cooley and
LOhnes, P 5’3) .
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The basic appro.~h of the Cooley and Lohnes model is focusing on
dichotomous choice points which occur over time in our culture and
which taken together form a career path. An individual follows the
path which leads to educational and vocational activities which are
most congruent with his characteristics. When "path- jumping" occurs
it is because an individual is gravitating :owards a path more con-
sistant with his chgracteristics. The model which resuylted from the
Couvley and Lohnes research yielded a career development tree which
depicted the stable paths leading to a twelve category psychometric
taxonomy Of careers, The dichotomous choice points used in the model
were: 1) pPeople vs. things, 2) college vs. non-college intentions,

3) college field or post high school training choice, and 4) graduate
school or not if college is selected. While the Cooley and Lohnes
model is quite promising [Super (1969b) has called it the most prom-
ising career prediction model now being worked onl, it also appears
that too much path-jumping is evident for the model ©o be even partly
complete. Both Super (1969b) and Cooley and Lohnes suggest further
research to refine thig type of approach to explaining career develop-

ment.

Summary

Of the information uncoverad in this section of the review of
related literature the following appear relevant for this study.
1. Super's theory of career development has evolved consider-
ably sipce its inception in 1951 and at the Present time

it appears to be most promising for explaining vocational
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behavior (Super, 1953, 1963, 1961, 196%a; Super, et al.,
1957, 1960; Tiedeman, at zl., 1963; Cooley and Lohnes,
1968).

2. The career model appears to have replaced the occupational
model in much of vocational development research (Super,
et al., 1957; Super, 1961, 1969a, 1969b; Tiedeman, 1961;
Tiedeman, et al., 1963; Colley and Lohnes, 1968).

3. The concept of stages of career development is fairly well
accapted among psychologists, sociolngists and career
development researchers (Buehler, 1933; Havighurst, 1950,
1953; Miller and Form, 1951; Ginzberg, 1951; Erickson,
1950, 1959; Super, et al., 1269a; Tiedeman and O'Hara,
1963; Cooley and Lohnes, 1968).

4., Most career development researchers appear to be in agree-
ment concerning the end of ninth grade as a critical voca-
tional decision point at which to study the constructs and
determinants of career deévelopment (Super, et al., 1957,
1960; Crites, 1961; Jordaan, 1963; Tiedeman and O'Hara,
1963; Cooley and Lohnes, 1968).

5. Super's theoretical model appears to lend itself well to
the type of study of vocational desvelopment and career
prediction model proposed and explored by Ccoley and Lohnes

(Cooley and Lohnes, 19638; Super, 1969a, 1969b).
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Studies in the Areas of Career Development,
Psychology or Socinlogy which Relate to the
Student Characteristics of Interest in the Study

There are sixteen student characteristic variables selected for
examination in this study. Studies involving the constructs aand
measures selected will be reviewed here under the five headings of
abilities, occupational values, vocational maturity, family background
and occupational aspirations.

Abilities-~The instrument selected to assess the multiple
abilities possessed by an individual for the purpose of this study is

the General Aptitude Test Battery (GATB). With its twelve sub-tests

and nine ability measures the GATB is prolably the most complete
ability measure available anywhere.

The GATB has had a long history of development and research
involving the validation of its use for vccational counseling. Many
of these studies were specifically designed to investigate its useful-
ness in predicting success on the job, some to predict academic
achievements, and others to predict success in training situations.

In order to get a comprehensive look at what has been done in the past,

the reader is referred tc the General Aptitude Test Battery, Section

III: Development, U. S. Department of Labor, Octcber, 1967. Some of
the studies or articles cited there are pertiunent to this investigation
and are briefly reviewed here. Many other raferences may be found in
the "Section III" publication, however, which have not been included
in this review.

Dvorak (1956) reported on the GATB in one of a series of

articles describing various aspects of multifactor aptitude tests
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appearing in the Personnel and Guidance Journal (PGJ). Super, in his

comments which followed at the end of Dvorak's article, pointed out
what he felt were the weaknesses aud strong pcints of the GATB and
offered several suggestions for its further improvement. Since that
time much of what Super recommended has been accomplished and more
recently Super has stated (Super and Crites, 19%62):
The first edition of this text was both enthusiastic about the
promise of this battery and critiral of the paucity of data made
available in the mznuals and in other publications to justify the
battery's proposed use. In two revisions of the manuals and in a
large number of journal articles, Dvorak and her collaborators
have since provided the empirical evidence needed for the evalu-
ation and use of the test battery; in their current form they are
a model of completeness and of clarity.

Samuelson (1956) uéing a sample of 136 males over 16 years of
age from the Area Vocatioual Schools in Salt lake City, Utah, studied
the GATB's use for predicting success of vocational school students in
Auto Body, Auto Mechanics,‘Carpentry,'Diesel Mechanics. Electronics and
Welding. The criteria used were developed from instructors' ratings of
performance in theory class, shop work, and personal characteristics.,
To establish the reliability of the ratings, students were evaluated
at the end of ten weeks and again four weeks later. Reliability of
ratings were reported as satisfactorily hfgh. The three~criteria,
however, were found to be highly intercorrelated and were therefore
combined.

It was arbitrarily decided to select a three-aptitude composite
to correlate with the criterion for each shop. The basis for their

selection was: (1) the aptitudes had no common sub-test; (2) the first

two aptitudes selected were those with the highest correlation with
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the criterion; and £{2) the third aptitude was chosen on the basis of
face validity and significant correlation with the criteria. Using
this procedure, three aptitudes were selected for all but Auto Body for
which only two were reported. Multiple correlations ranged from .3508
to .827 within all shop areas, and were significant for all areas
except Diesel Mechanics and Welding.

The United States Department of Labor (1967, pp. 244-250)
reports the results of studies to investigate the validity and stabil-
ity of the GATB with high school students. In the validity study,
seven different samples of high school students were selected from the
entire country and were administered the GATB in some or all of grades
nine, ten, eleven and twelve. The studies included a total of 1,939
boys and girls over a period from 1948 to 1958. The criterion with
which the nine GATB scores were correlated was either grade point
average or final high school rank. Using Fisher Z transformations,
the average correlations reported were: Intelligence (G) = .50,
Verbal (V) = .53, Numerical (N) = .50, Spatial (S8) = .22, Form
Perception (P) = .33, Clerical Perception (Q) = .48, Motor Coordina-
ti~n (K) = .32, Finger Dexterity (F) = .19, and Manual Dexterity (M)
= ,17.

In the stability studies, 663 students were tested in grade
nine and again in grade twelve between 1948 and 1951. Only the apti-
tudes V, S and P showed any significant change in their relationship
with the criterion over the three year period. Additional stability

studies examining the relationship »etween aptitude scores gathered
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in ninth and twelfth grades yielde .nrrelation coefficients that
ranged from .77 to .64 on the average.

Droege (1966) reported the results of a study on maturation to
improve the usefulness of the GATB with high school students. The
most significant findings were that stability coefficients increased
from ninth to eleventh grades. 1In ninth grade, stability coefficients
were highest for General Inteiligence (G), .79, Verbal aptitude (V),
.79, and Numerical aptitude (N), .77. The lowest stability coefficient
was for Finger Dexterity (F), .57. The use of the Occupational Apti-
tude Patterns (OAP?s) with niath grade students was questioned as a
result of the low stability coefficients obtained.

Pickett (1958) reported the results of a study to examine the
relationship between GATB scores collected in high school and college
grades. His sample consisted of 171 males and females enrolled in
engineering, business administration, education and physical education.
Initial GATB scores were colliected while the students were juniors and
seniors in high school and the criterion was college grade point
average for the junior and senior years. Significant relationships
(P € .05) were found for approximately 40 percent of the 36 correla-
tions computed, and the aptitudes K, F and M appeared to yield the
lowest overall correlations. Different aptitudes appeared to be
significantly related to rollege success in each of the four curric-
ulums studied.

The United States Department of Labor (1967, pp. 276-287)
reported the results of follow-up studie3 of high school performance,

The sample included over 20,000 individuals, and several thousand
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validity coefficients were computed for grades nine through twelve.

The results of the studies indicate that aptitude G yielded the highest
overall coefficients for overall high school success, but the other
aptitudes also yielded high correlation with certain subject areas.

The aptitudes S, K, F and M yielded the lowest coefricients.

Jacobsen (1965) found Numerical Aptitude (N) the best single
predictor of overall academic success and of mathematics and social
studies grades. The top six predictors in this study in rank order
were: N, G, V, Q, K and P.

Ingersoll and Peters (1966) investigated the use of the GATB
to pradict the grade point averages of freshmen and sophomores in
academic and vocational classes in the Ohio secondary schools. The
sample consisted of 4,000 ninth and tenth grade boys and girls.
Multiple and zero-order correlation analyses were undertaken. Intel-
ligence (G) correlated most highly (.60) with the criterion for the
entire sample. The multiple correlation between all GATB predictors
and overall grade point average was .64 for the entire sample. The
largest beta weights obtained for the ninth and tenth grade samples
were with N, V, G and Q. Within specific academic and vocational
subject areas each of the nine GATB aptitudes possessed significai::
weights with some subjects. The only non-academic areas studied were
Industrial Arts and Home Economics on the ninth grade level and
Industrial Arts, Home Economics, Mechanical Drawing and Art on the
tenth grade level, Several business courses were also included. In
most cases the GATB significantly predicted the criteria in the above

mentioned non~academic courses. The composite of Form Perception (F)
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and Verbal aptitude (V) correlated significantly with Mechanical
Drawing success (.621). The authors made the observation that few
students in the sample studied were taking vocational and commercial
courses, and that they found very little literature concerning the use
of the GATB in junior-senior high school.

Droege (1965) reported on a study designed to investigate the
extent to which occupational test norms validated on an adult sample
would predict success of high school students in vocational courses.
Norms developed in 1953 for compositors in the printing trade con-
sisting of the aptitudes Intelligence: (G), Verbal (V), Clerical
Perception {Q), and Manual Dext-rity (M) were used. The study was
condu-ted in 1963 by the Indiana State Employment Service, and the
sample consisted of 70 ninth grade studénts° Instructors' ratings one
year after entering the program were used as the criterion of success
on a dichotomized basis of Good and Poor. The cutting scores were
adjusted for maturation on the basis of previnus research findings.
The multiple correlation between the four aptitude scores based on the
1953 norms and the dichotomized criterion was .38, significant at the
.01 level. Droege suggested further research of this nature.

Impellitteri and Kapes (1969); Kape: (1969a, 1969b) repoxted
several studies exrloring the use of the GATB with vocational-technica?
s 1dents. On the basis of these studies the authors found aptitude K
to yield the highest zero-order correlation (r = .59) with vocational
shop grade. ":n using ninth grade GATB scores to predict middle of
tenth year grades. The highest multiple correlatinn obtained between

all nine GATB predictors and shop grades was .69 for sample 4 and .76
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for sample B collected one year later. The highest correlations were
found with the hi_her level vocational-technical course areas. Upon
cross validation, those aptitudes which appeared most related to mid-
year grades in the first sample showed evidence of a large amount of
shrinkage when compared to final grades obtained later as well as when
computed for the second sample. The most powerful GATB predictors for
both samples were aptitudes G, N, S, P, K and M.

Conclusions drawn from the Impellitteri and Kapes studies were
that although there may be differences from one sample to amother,
certain GATB aptitudes do appear to bz highly related to success in
certain shop areas. Also, although it was not found to be true in
some studies reviewed, the GATB aptitudes K, ' and M did appear to be
significantly related to shop success in these studies.

Pucel, et al. (1971) using a sample of over 1,000 post:
secondary students from the pr. ject Mini-score data bank found that
the GATB paper and pencil parts 1-7 did not differentiate between
graduates and dropouts from twelve vocational-technical post-secondary
curriculums in Minnesota.

Occupational Values--Zytowski (1970) reviewed the concept of

work values and described the work value spectrum as congruent with the
interest spectrum but divided into fewer units. He defines work values
as ". . . a set of concepts which mediate between the person's
affective orientation and classes of external objects offering similar
satisfactions' (p. 176). In order to provide a taxonomy of work values
Zytowski reviewed the values used by six authors and reached the con-

clusion that approximrtely 12 to 15 value: categories are fundamental.
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Impellitteri and Kapes {1970) after reviewing available work
value inventories have pointed out the essential ipsative nature of
values and the lack of adequate ipsative work value measnres. Beck
and Barak (1967) and Katz (1963) have also concurred wit +he ipsative
nature of values. In an ipsative measure, the important question is
whether person A values item X more than item Y, rather than whether
person A values item X more than person B values item X. 1In order to
fill the need for an : - ‘ve work values instrument which contains
valuing statements relevant to students in grade: nine thrcugh twelve,
Impellitteri and Kapes developed an instrument called the Occupational
Values Inveniory (OVI). The OVI contains the following seven occupa-
tional values: Interest and Satisfaction, Advancement, Salaxy,
Prestige, Personal Goal, Preparation and Ability, and Security. Four
of thc seven OVI scales are used in this study, but all of the scales
need to be considered here since each scale ::upresents alternatives
chosen when compared with the remaining six competing aliernatives.

Kapes (1969c) in an unpublished paper examined the correlations
between each of the seven values and the GATB general intelligence (G)
score, college aspiratioun, choice of a vocational curriculum, and sex
for $69 ninth grade boys and girls from the same Altoona, Pennsylvania
sample used in this study. Significant relationships (P = .05) were
tound between each of the independent variables and the three valu~s:
Interest and Satisfaction, Salary, and Personal Goal. Advancement was
related to sex and curricuvium choice, Prestige was related to sex,

intells,_ .ce and - .rr’. - ::..n choice, and Security was related to
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intelligence and curriculum choice. Preparation and Ability produced
no significant relationships.

Singer and Stefflre (1954) using Centers' Job Values and
Desires Checklist found that males with a high level of vocational
aspiration valued ""Self-Expression' more than those with a low level
of aspiration. Also, the values most selected by both groups were
"Interesting Experience' and "Self-Expression.,” Stefflre (1959), using
his own instrument, the Vocational Values Inventory {(VVI), with high
school boys found a significant relationship between college aspiration
and "Self-Realization" (rbis = ,35) and a negative relationship between
college aspiration and 'Money." Noncollege aspirants were also more
concerned with "Security."

Dipboye and Anderson (1959) using a ranking of nine possible
values with ninth and twelfth grade boys and girls found a hieh deg.ue
of similarity between the sexes (rho = .83). Boys gave a higher
ranking to "Salary," ''Advancement' and '"Independence' than did girls.
Both sexes ranked '"Interesting Work' and '"Security' high at both grade
levels. From ninth to welfth grade only smzll differences were
obtained which indicates that little change in work values takes place
during the high school years.

Super (1962) administered the Work Values Inventory (WVI) to
88 ninth grade boys of the Career Pattern Study. Based on the results
of factor analysis Super corncluded that the Intrinsic-Extrinsic dich-
otomy was not useful with work values. He further concluded that the
WVI contained seven clearly identifiable factors of which six appeared

to be wvalues.

§
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Kennane and Pable (1962) investigated the relationship between
work values and family background using the WVI with 121 eleventh grade
white males. Relationships were found between a materialistic atmos-
phere and the values ""Security,' "Economic-Material' and '"Working

Conditions."

A cultural family background was found to be related to
"Social-Artistic" and "Heuristic-Creative" values. Cohesiveness was
related to "Working Conditions'" and "Heuristic-Creative'" values. The
authors concluded that family background is critical in the development
of work values.

Gribbons and Lohnes (l965) collectzd longitudinal data on the
work values of 111 boys and girls over a five year period from grades
eight through twelve. Tweive work values were categorized, with
"Satisfaction" and "Interest' ranking consistently first and second
over the fivas year period. The value rankings were faixly stable over
the period from eighth through tweifth grade with the major trend
being a shift from idealism to realism. Boys ranked '"Salary" and
"Prestige'" higher than girls, while the girls gave higher rankings to
"Personal Contact" and '"Social Service."

Sprinthall (1966) examined the relationship between work values
and academic achievement for high school boys using Rosenberg's Ideal
Job Scale (IJS). The author concluded from the study that achievement
groups do not show differential patterns of responses to work values.

Thompson (1966) studied the occupaticnal values of high school
students using a modified version of Centers' wvalue scale. A personal
information sheet and the values scale were administered to a large

grour of students while they were in ninth grade and again in tenth
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grade one year later. Most students did not change their values over

the one year period. Those occupational characteristics valued most

were "Interesting Job," '""Self-expression,' ''Security' and "Service to
Others." The ieast imrortant values were ''Leadership" aund "Authority."
Males valued "Leadership.' 'Szlary,'" ard "Feccgnition' more than

females whe preferred "Self-expression' and '"Service to Others."

Vocational Maturity--The measure selected to assess vocational

maturity for the purpose of this study is the attitude scale of the
Vocational Development Inventory (VDI). Ctites (1965) described the
development of the VDI and has provided evidence attesting to its
reliability, wvzlidity and usefulness in vocational development
research. On the basis of studies conducted up to 1965, Crites cen-
cluded that verbal vociztional behaviors were monotonically related to
both age and grade, but more to grade, and that very few differences
between males and females and between high and low rent districts were
found using the VDI. Crites (1969) more recently reported the results
of five years of additional research with the VDI which yielded much
new information. Conclusions from these new studies which are relevant
here include the following: {1) normative statistics on the VDI vary
considerably from une sample to another; (2) within grade differences
are smaller than between grade differences; (3) students in the more
vocationally-oriented courses score as less mature on the VDI than do
their counterparts; (4) students from less favored socio-economic
circumstances are less mature as measured by ths VDI; (5) parental
educational tevel may be a correlate of wocational maturity; (6) VD1

scores are moderately posiiively correlated with intelligence or
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scholastic aptitude; and (7) maturity of vocational attitude is one
dimension of a comnstruct of adolescent general adjustment.

Crites and Samler 71967) investigated the relarionship between
the VDI and adjustment and educational achisvement with a longitudinal
sample of boys and girls begun in 1957 when :he sample was in fifth
grade. Seventy percent of this sample was again tested at the begin-
ning and - of twelfth grade. Significant rela’ ounszhizs were found
between the fifth grade VDI scores and end of twelfth grade sccres on

the SRA adjustment ratings by teachers (r = .13}, CTP-prrsonal adjust-

ment (r = ,22), CTP-social adjustment (r = ..3), Otis quick-scoring
ability test (r = .16), and Warner's Index of Status Characteristics
(r = .14},

Gribbons and Lohnes (1968) report the results of studies using
their eight Readiness for Vocational Planning scales (RVP) which they
have interpreted as vocational matut..:y me: sures. When RVP scale
scores were compared betweern eighth and tenth grade, a significant
change was observed. They also found that students in the college
preparatory group scored cconsistently higher on the RVP scales than
other school curriculum groups. RVP scales scores in eighth and tenth
grade were shown to be significantly related to a number of other
variables, including “he socio-z2conomic level of one's occupational
aspirations,

Asbury (1968) used the VDI in assessing the vocational davelop-
ment of a sumple of 63 rural Appalachian Kentucky eightli grade boys.
Descriptive statistics on his data indicate that his sample scored

below average on the OTIS IQ test and on the VDI. The correlation
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between the VDI and the Otis iQ was .28. Other relationships uncovered
were a correlation of .34 between the VDI and the Stanford Achievement
test, and .14 betwesn the VDI and Halle~ and Miller’s Occupational
Aspiragtion Realism scale.

In ithree studies which compared vocational education and non-
vocational zducation students, the vocational students generally were
found to score ljess mature on the VDI. Bathory (1967) compared ninth
grade students enrolled in vocational versus academic curriculums and
found that academic students scored significantly higher on the VDI
(P « .01). Similar compariso : for twelfth graders proved to be non-
significant. Bathory also found a significant positive relationship
(P < .01) between ninth graders' VDI scores and their occupational
aspirations. Halloway (1967) used the VDI in comparing 119 cooperative
vocativnal educaticn students with an equal number of non-vocational
studerts. His results supported previous findings that vocational
education. students score below ~o.-vocational students on vocational
maturity as measured by the VDI. oputt (1968) conducted a large cross-
sectional study investigating vocational maturity with over 1,200
eighth and ninth graders in a large school system in Pennsylvania.

His findings also concur with previous studies indicating that voca-
tional technical stundents score lower than academic students on the
VDI. He also reported a significant correlation of .42 between intel-
ligence and VDI scores for the ninth grace male group.

Impellitteri and others (1969) examined the relztionship
between the independent variables intelligence, curriculum choice,

college aspiration and sex and the 4dc,endent variable vocational

-
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maturity as mz=asurad by the VDI. The sample was compcsed of approxi-
mately 970 mals and female ninth grade students from a large central
Pennsylvania school system. Analysis was undertaken using multiple
regression with each partial regression coefficient being tested for
its own unique contribution to the explained variance. The results of
the study indicated that with the effect of the other variables par-
tialled out, intelligence, college asv:ration and sex were steiListi-
cally signific-nt predictors -f the VDI score. Those who were more
intelligent. aspired to college, and were females scored higher on th=
VDI. While curriculum choice {vocational versus non-vocational) may
have been related tc vocational maturity when simple relationships were
examined, the partial regression coefficient for curriculum choice was
not significant.

Pucel and others (1970) have undeartaken a study to investigate
the utility of the VDI for counceling post-h’gh school students and to
study the effect that post-high school vocational training has on the
vocational maturity of studerts as measured by the VDI. The sample
consisted of 1,000 students drawn randomly from over 6,000 students in
the Project Mini-Score data bank. VDI scores were correlated with
scores on the GATB, the Minnesota Vocational Interest Inventory (MVII),
the Sixteen Personality Factors (16-PF) scales, the Minnesota Impor-
tance Guestionnaire (MTQ), the Minnesota Scholastic Aptitude Test
(MSAT), and eleven other personal information variaples. The results
wndicate that the VDI was significantly correlated (P < .0l) with all
seven GATB paper and pencil tests, six of the nine MVII scales, four

of the 1€¢-PF scales, 15 of the 30 MIQ scalss, and only with six of the
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11 personal informaticn variables. Interpreting these resu’':cs, it
appears that intelli.ence was found to be positively related to the
VDI; health service, oifice work and sales-office interests were pori-~
tively related to the VDI, and mechanical, clectronics and outdoor
interests were negatively related to the VDI. Females scored higher
than males on the VDI, but age, years of education, arn<Z prior voca-
tional trzining were shown to be unrelated to VDI scores for this
sample of post high school students. Pucel further found that those
who Lad low VDI scores upon initial testing and were not accepted for
vocational trzining, and whc subsequently entered upon employment,
increased their VDI scores after a period of employment experience.
Pucel, et al. (1971) again used the VDI and the other instru-
ments listed above to differentiate among graduates and dropouts of
vocationai technical post-secondary curriculums. The results of the
study indicated that the VDI did significantly (P < .05) differentiate
between males and females, but did not differentiate between gradvates
and dropouts. Only the 16-PF and the MIQ significantly differentiated
between g-aduates and dropouts in the auto mechamics curricu.um.

Family Background--The two family background variables selected

for this study are father's educational level and father's occupational
level. There is an abundance of literature, especially in sociology,
concerning these two variables or similar socio-economic measures;
however, only studies related to vocational behavior d&ring the devel-
opmental years will be reviewed here.

The now classic siudy by Hcllingshead (1949) was one of the

first to call attention to the relationship hetween socio-economic
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status and choice of a career. In the mid-western community of
Elmstown, Hollingshead found that the vocationaliy relevant attitudes
of high schuol students corresponded very closely to the social class
of their parents. Parent's educational and occupati;nal levels were
some of the variables used objectively to measure sccial class. 1In
their study of social class in America, Warmer, et al. (1949) found
occupational level and education to correlate .77 and occupational
level and amount of income .87, but larger studies have found smaller
relationships as has been pointed out by Reiss, et al. (1961).

Blau and Duncan (1967) in their text on the American occupa-
tional structure report the results of a study with over 20,000
respondents representing a national sample in the 20 to 64 age group.
One aspect of the study reported zero~order correlations with occupa-
tional st-tus to be .32 for father's education, .40 for father's occu-
pation, .60 for ome's own education and .54 with the occupational
status of first job. The authors reach the conclusion that while a
man's social origins exert a considerable influence on his chance of
occupational success, his own training and early job eXperiences are
even more important.

In their study of the vocational maturity of ninth grade boys,
Super and Overstreet (1960) examined the following five socic-economic
status variables: parental occupational level, house rating, father's
educational level, mother's educational level, and cultural stimula-
tion. They found both parental occupational il=vel and father's educa-
tional level to correlate highly significantly (P < .01l) with all of

the other socio-economic measures, and with each other (r = .45).
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Comparing tHese twe socio-economic variables to all of the other 16
predictors and achievement variables the following correlations were
found to be significant at the .05 level--for parental occupational
level: intelligence, father identification, family cohesiveness, voca-
tional aspiration level, school curriculum (college versus non-ccllege),
peer acceptance, participation in school activities, participation in
out-of-school activities, independence, school grades, and achievement
versus underachievement--for father's educational level: family cohe-
siveness, vocational aspiration level, family social mobility, adjust-
ment versus maladjustment, participation in out-of-school activities,
and school grades.

Krippner (1963) in a study of the relationships between
parents' occupational levels and students' vocational preferences,
found that father's occupational levels were significantly related
(P «< .01) to both their sons' and daughters' preferences. The author
also found that fathers suggested occupations to their sons that would
boost their sons slightly above their own job level, Weinberg and
Skagex (1966) used a composite parental social status variable made up
of fat%er's occupation and mother's and father's education to investi-
gate knowledge about chosen occupations among high school students.
Rased on the results of correlational analysis they concluded that
parental social status was highly related (P < ..001) to knowledge of
chosen occupation, but not to time spent in career guidance. Clark
(1967) investigated the influence of sex and social class on occupa-
tional preference and perception in grades three tﬁrough six in New
York City schools. His findings indicate that middle class boys and

Q
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lower class girls preferred white collar and professional occupations
more than did their counterparts. Occupational preceptions differed
only for the boys.

Gribbons and Lohnes (1966) in a five-year study of students'
educational aspirations used Hamburger's revision of Warner's scale
with eighth, tenth and twelfth graders. They found that those students
from higher levels aspired to college while those in lower socio-
economic groups did not think in these terms. They also found that
students generally aspired to educational levels equal to or above that
of their parents. In a larger report of their longitudinal study of
career developvuent, Gribbons and Lohnes (1968) examined the relation-
ship between socio-economic level of family and father's educational
level, and their eight Readiness for Vocational Plapning (RVP) scales.
Using their sarple of 110 boys and girls, they found no significant
relationshiﬁs with these two variables in either eighth or tenth grade.

In an extensive piece of research with a large sample of ado-
lescent boys, Bachmar (1970) studied the impact of family background
and intelligence on tenth grade bovs. TFor the purpose of the study,
Bachman used the following six variables weighted equally to form a
measure of socio-economic level: fatheyx's cccupation, father's educa-
tion, mother's education, possessions in home, booké in home, and rooms
per person in home. Many relationships were investigated as part of
this study, some of which include those between socio-economic level
and self-concept, grades, and aspirationsS. Socio-economic level was
second only to intelligence as a predictor of self=-concept of school

ability (Eta = .33). 1In relationship to grades, socio-economic level
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led the list of family ch: ~acteristics predicting good grades (Eta =
.26} and was felt by the investigator to have about half of itec effect
through intelligence and half as its own unique contribution. After
partialling out the effect of intelligence and other background fac-
tors, socio-economic level still has a substantial effect on both
school grades and occupational aspirations. The author concludes that
"Socio-economic level is perhaps the most fundamentally important of
the family background measures . . . examined" (Bachman, p. 192).

Occupational Aspirations--The question "What occupation do you

reaiistically believe you will eunter?" was selected as a variable in
this study. Miller and Haller (1964), in preparing to develop an
instrument to measure level of occupational aspiration (LOA), make the
point that occupational choice questions need to be classified on two
dimensions. One dimension is that of realistic versus idealistic
choice, and the second dimension is short range versus long range.
Osipow (1962) conducted a study on the perceptions of occupations as a
function of title and description, and found that occupations are per-
ceived differently when only titles are provided than when minimal
descriptions are included.

Examining the stability of occupational aspirations, Thomas
(1956) has suggested that students are not as flighty as previous
studies have suggested. He recommended that below the eleventh and
twelfth grade level, aspirations should be judged for maturity as
opposed to realism. Flanagan (1966) using the large 400,000 sample of
project TALENT data found that high school students' vocational choices

have moderate stability over the high school years. Whitney (1962) in
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a review of the literature of the predictive validity of expressed
vocational choice ccncluded that in general, a person's expressed voca-
tional choice predicts his future employment about as well as interest
inventories or combinations of persomnality and background characteris-
tics. Montesano and Geist (1964), examining the differences in occupa-
tional choice for boys between ninth and twelfth grades, stated that

in their study older youngsters were less concerned about what they
liked and more concerned about conditions in the occupational world.
The twelfth grade boys were more concerned about factors related to
their choices such as their abilities, occupational requirements, con-
“itions of work, ami opportunities.

Many of the studies concerning the relationships between occu-
pational aspirations and other variables of interest in this study have
been reviewed earlier under other headings. Super and Overstreet
(1960) found level of occupat "mnal aspiration to be significantly
reiated (P« .05) to intelli; ‘e, parent'’s occupational level,
father's educational level, - .1tural stimulation in the home, father
identification, school curri .lum, peer acceptance, participation in
both in-school and out-~uf-school activities, and school grades.
Krippner (1963) found that although boys and girls may prefer-different
vocations than those suggested by their parents, it is likely that
their preference will reflect their family®s occupational level.
Gribbons and Lohnes (1956) found that those students from higher level
socio-economic backgrounds were aspiring to higher level occupations
requiring college. In a study of the relationship between occupational

preferences and a student’s sex and social class, Clark (1967) found



that middle class boys expressed significantly greater preferences for
white collar and pr;fessional occupaticns than did lower class Poys.

In studies related to level of occupational aspiration and
vocational maturity, Bathory (1967) found significant correlations
(P < .05) cf .39 at the ninth grade level and .31 at the twelfth grade
level. Asbury (1958) found no relationship between vocational maturity
and occunsitional aspiration level using Miller and Haller's LOA with
eighth grade Appalachian boys.

Gribbons and Lohnes (Ll>¢d) in a se.en-year siudy of career
aspiration patterns found that career aspirations are related to actual
behaviors in and out of school, to self-concept imagery, tc ability,
and to family status. They alsc found their RVP scales were related
tc educational aspirations in eighth grade, but not for tenth grade.

Bachman (1970), in his large scale study of tenth grade boys
reviewed previously in this chapter, found that 85 percent of his
sample responded with a specific occupation when asked what sort of
work they thought they would do for a living. The aspiration level for
those responding was considerably higher than their fathers' present
occupations. Over half of the respondents aspired to professional or
technical careers. In a previous study, Bachman points out that he
found that the aspirations of non-college bound boys show a decline
between tenth and twelfth grades and their discrepancy with their .
father's occupational level Lecomes less. The author does not believe
that tenth grade boys are highly unrealistic in their occupational
aspiratiors. 1Intelligence and socio-economic level were found to be

strong predictors of occupational aspirations at the tenth grade leveli.
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Bachman concludes that '". . . much of the relationship between intel-
ligence and future plans can be viewed as the effect of family back-
ground functioning through intelligence as an intervening wvariable"

{p. 175}.

Summary

Of the information uncovered in this section of the review of

related literature the following appears relevant for this study.

1. As a multiple ability measure, the GATB appears to be very
complete and extremely useful for studies related to
adolescent career decision making #.d school achievement in
both the academic and vocational-technical areas (Droege,
1965, 1966; Impellitteri and Kapes, 1969; Ingersol and
Peters, 1966; Jacobsen, 1965; Kapes, 1969a, 1969b; Pickett,
1958; Samuelson, 1956; Super and Crites, 1962; U. S.
Department of Labor, 1967).

2. Occupational values as a career development construct are
receiving increasing attention and appear to possess valid
and useful relationships to many of the student behaviors
of interest in career development research (Dipboye and
Anderson, 1959; Gribbons and Lohnes, 1965; Kapes, 1969;
Kinnane and Pable, 1962; Singer and Stefflre, 1954;

" Sprinthall, 1966; Super, 1962; Thompson, 1966; Zytowski,
1970). .
3. A strong argument cain be made for the essentially ipsative

nature of occupational values (Beck and Barek, 1967;

a
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Impellitteri and Kapes, 1970; Kapes, 196%; Katz, 1963;
Zytowski, 1970).

The Vocational Development Inventory appears to be omne of
several possible valid measures of the construct of voca-
tional maturity and has been shown to be related to intel-
ligence, age, grade, sex, curriculum, choice and socio-
economic status (Asbury, 1968; Bathory, 1967; Crites, 1965,
1969; Crites and Samler, 1967; Dutt, 1968; Gribbens and
Lohnes, 1968; Holloway, 1967; Impellitteri, et al.. 1969;
Pucel, et al., 1970, 1971).

The two variables, father's educational and occupational
level, appear to contain enough information to be repre-~
sentative of a student's socio-economic background (Blau
and Duncan, 1967; Hollingshead, 1949; Reiss, et al., 1961;
Super and Overstreet, 1960; Warner, 1949).

A student's socio-economic level has been shown to be
related to his intelligence, vocational aspiratiomns,
curriculum choice, school participation, school grades and
overall achievement as well as to other measurable charac-
teristics (Bachman, 1970; Blau and Duncan, 1967; Clark,
1967; Gribbons and Lohnes, 1966, 1968; Hollingshead, 1949;
Krippner, 1963; Super and Overstreet, 1960; Weinberg and
Skager, 1966).

An individual's level of occupational aspiration has beeu
shown to be both a predictor and a resultant of his inter-

action with his environment, and is stable enough at the
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ninth grade level to be useful in developmental research

(Asbury, 1968; Bachman, 1970; Bathory, 1967; Clark, 1967;
Flanagan, 1966; Gribbons and Lohnes, 1966, 1968; Krippner,
1953; Miller and Haller, 1964; Montesano and Geist, 1964;

Super and Overstreet, 1960; Thomas, 1956; Whitney, 1969).

Studies or Other Publications in
Career Development or in Other Behavioral Sciences

Used in This Siudy

When Super and Overstreet (1960) reported the results of the
Jareer Pattern Study's attempt to assess the vocational maturity of
ninth grade boys, their sample consisted of 105 boys from Middletown,
New York. Iﬂ addition to descriptive statistics, their primary infer-
ential methodology was the Pearson Product Moment Correlation Coeffi-
cient. Since that time, and especially with the advent of the
computer, much larger samples of students have been used in longi-
tudinal research and with much more sophisticated statisticzl method-~
ologies., Gribbons and Lohnes (1968) have also undertaken a longitu-
dinal study similar to the CPS with a small group of students and
basically relying on the correlational method with some limited use of
discriminant function ansalysis.

Flanagan, et al. (1962) reported the design for a study of
American youth which was begun in 1960 and which sampled a total of
440,000 students in grades nine, ten, eleven and twelve. Under the

title of Proiect TALENT and with the support of the U. S. Office of

Education this project has since produced a series of studies focusing
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on the behavior of adolescents. The entire operation from data collec-

tion to data analysis was computerized and some of the most respected
statisticians in the field of educational research have worked on the
problem of drawing inferences from the data. A classic example of the
application of these resources to career development research is the

Project TALENT publication Predicting Development of Young Adults

authored by Cooley and Lohnes (1968). In this work, the authors com-
bine multiple regression analysis (MRA) and multiple discriminant
function analysis (MDFA) in the study of career patterns. The inde-
pendent variables used in this study were 22 factor scores derived
from a total of 100 indicator scales obtained from a previous Project
TALENT study by Lohnes (1966). The use of large semples in human
behavior research and the application of MRA and MDFA has in recent
years become much more feasible partly becausez of some of the work of
Project TALENT.

Prediger, et al. (1968) have reviewed studies predicting suc-
cess in high school level vocational education programs for the years:
1954 to 1967. The authors report that only five studies using MRA were
found, and they were not included in the review of 38 studies all using
Pearson Product Moment Correlations. Bachman (1970) in his study with
over 2,000 tenth grade boys uses both the Pearson Product Moment
Correlation and the Eta which as he explained, js a correlation ratio
with more flexibhility than the Pearson r.

Moss (1968), addressing himself to the problem of evaluation
of occupational education pragrams, proposed a system for educational

evaluation. As part of the system he described three possible inputs
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consisting of student characteristics, program characteristics, and
intervening influences. Through the use of MRA, Moss demonstrated how
with a large sample aznd adequate measures of the various inputs it
would be possible to examine what proportion of the variation in Y (the
criterion variable) was due to variation in the various inputs. Given
valid and meaningful criterion measures, and a thoughtful selection of
independent variables, causal relationships could be hypothesized and
tested using cross-validation. Kaufman, et al. (1967) used a multiple
regression model, similar to that suggested by Moss, in conducting a
cost-effectiveniss study comparing vocational and non-vocational educa-
tion in seco>ndary schools. In one example of their use of the model
the criterion variablw is average monthly earniﬁgs and the independent
variables (inputs) are curriculum enrolled in, labor market area, sex,
IQ, race, marital status and father's education. 1In this example, the
effect on earnings due to curriculum was being evaluated while control-
ling for or partialling ont the effects of the other intervening vari-
ables. In a similar study by Hu, Lee and Stromsdorfer (1971), economic
returns to vocational znd comprehensive high school graduates were
compared. From this study, the authors draw conclusions about the
effects of the various inputs on both employment and salary. While

these studies focused on program outcones in terms of earnings or

-employmant, the criteria used could just #s easily have been course

sclection or school achievemeut,
Rulon, et al. (1967), writing on persomnnel classification using
multivariate statistics, discuss the application of MRA and MDFA. They

concluded that MRA is useful for single or two group assignment
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problems, but is inadequate for multigroup assignment. problems where
MDFA is much more appropriate. Walberg (1971) suggests the use of
generalized regression models in educational research as an alternative
to analysis of variance. He argues for the benefits of MRA which
include its ability to handle many continuance variables in psycho-
logical research where multiple csusation and multiple effects are
often beinr examined. Sonquist (1970), writing on the topic of multi-
variate model building for sociological research, suggested MRA as a
possible strategy when many variables must be considered. The author
pointed out, however, that MRA is unable to detect interaction unless
interaction terms are built into the model.

Totsouka (1956) developed an approach in which both MRA and
MDFA are combined to estimate the joint probability of membership and
success in a group. WUsing eleve; independent variables he first pre-
di~"~ " the grade point average of seventh semester college students in

o iors. He then caiculated the discriminant functions neces-
sary to account for all of the explainable variance among the seven .
groups (college majors) used in his study. By multiplying an individ-
ual's probability of achieving a given GPA within a given major by the
probability of being a member of that particular major, Totsouka
arrived at a joint probability index.

Multiple Discriminant Function Analysis (MDFA) was first pro-
posed by Fisher (1936) when he demonstrated the similarity of the two
group discriminant functions to multiple regression. Rulon (1951) made
a clear case for the differences between MDFA and MRA although he

pointed out that in the dichotomous case it is possible to derive the

63



63

discriminant functions were obtained and were tested for significance
using Wilks' Lambda. These five discriminant functions accounted for
95.17 percent of the discriminating variance available in the 29
variables used.

The most ambitious use of MDFA to classify career groups was
the study undertaken by Cooley and Lohnes (1968) in their effort to
produce a Career Development Tree. Using Project TALENT data and with
three different samples of males all over 10,000 each, the authors
were able successfully to classify their samples into one of two
dichotomous groups at four different choice points. The independent
variables used as predictors were the 22 factor scores generated from
the 100 indicator measures originally collected by Project TALENT.
Three discriminant functions were generally found to be sufficient to
account for most of the explainable variance. In summing up their
study, Cooley and Lohnes state:

The starting point for building a more complex and powerful career
prediction model is the research finding that there is a unique
and discriminable centroid (profile of mean) for each career
pattern in a suitable personality measureme~* space (p. 5-3)-

Prediger (1970) has demonstrat. 2 ap,..-cation of MDFA to
the guidance and student selection problem in vocational education.
Based on the results of studies with approximately 500 students during
1966-67 and for the successive three years, commercially avéilable
ability, interest, and personality measure scores were converted to
usable counseling information for incominglvocational students. The
36 independent variables were scores from the GATB, Differential Apti-

tude Tests, Kuder Preference Record-Vocational, Lorge-Thorndike IQ, a
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Personality Questicunaire and previous GPA. The criterion of The MDFA
was the 22 vocational program offerings in the Penta County, %hio,
school system. The 36 independent variables were reduced te two
discriminant functions which define a space on which the 22 vocational
programs could be plotted as points or centroids. Using this two
discriminant space, a student is then able to compare his own centroid
to the 22 vocational program centroids in order to answer the question,
"Which group am I most similar to?"

Writing on the possible future of vocational development
theory, Super (1969b) has stated that the career development tree of
Cooley and Lohnes appears co be the most promising of the career pre-
dic:zion methols now bei:ng r;orked on. He discussed lattice theory,
Markov chains, path analvsis, multiple regression and discriminant
function analysis as possible statistical methodologies which might be
found applicable to a c:reer tree approach to large scale Jongitudinal

research in vocational development.

Summarv
} 1. Large scale longitudinal studies of human behavior using

multivariate techniques have become more feasible and

: profitable in recent years due to the availability of com-
puterization and the subsequent improvement in statistical
capabilities (Astin, 1967; Bachman, 1970; Cooley and

Lohnes, 1968; Flanagan, et al., 1962; Gribbons and Lohnes,

1968; Super, 1969b; Super and Overstreet, 1960; Thorndike

and Hagan, 1962).

-LEMC

o o o 17:2




65 .

Multiple regression analysis appears to be one of the more
useful statistical techniques for large scale longitudinal
research in the behavioral sciences {Cooley and Lohnes,
1968; Hu, Lee and Stromsdorfer, 1971; Kaufman, et al.,
1967; Moss, 1968: Rulon, 1967; Sonquist, 1970; Super,
1969b; Totsouka, 19563 Wallberg, 1971).

Multiple discriminant function analysis appears to be the
most appropriate statistical technique for working with
multiple groups in vocational development research (Astin,
1967; Cocley and Lohnes, 1968; Fisher, 1936; Gribbons and
Lohnes, 1.968; Preaiger, 1970; Rulon, 1951; Super,

1969b; Tiedeman, 1951; Totsouka, 1956).
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PROCEDURE

Population and Sample

The populat.un to which the results of this study may be
generalized consists of American male adolescents who could be
described as typical of the dominant American culture. To the extent
that one considers there to be no dominant American culture, but
instead a collection of American subcultures, this study will, of
course, generalize more to those subcuitures which resemble the sample
more closely. Furthermore, it is felt that the sample selected for
study is as representative of those groups to whom we attempt to apply
our theories of vocational development as any sample of its size which
cculd be collected from one community setting.

The population from which the sample was obtained consists of
the total ninth grade enrollment of the three public junior high
schools in the city of Altoona, ™ Lv - s, during tne 15%88-~S6%
school year. The Altoona school district has an approximate student
population of 15,000 with the ninth grade enrollment during the 1968-
69 school year consisting of approximately 1100 boys and girls. The
school system is organized according to a six-three-three plan with
one large high school and three smaller junior high schools. The edu-
cational offerings in the high schools are comprehensive and are
housed in two large buildings at one location:; one b2ing the old high

school and the other a new vocational-technical school which opened
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in the fall of 1970. The amount expended for imstructional costs per
student during the 1968-69 school year amounted to $622.01 which fell
slightly telow the state average for that year of $681.76 per student.

The city of Altoona has a population of approximately 67,000
and is located in westrgentral Pennsylvania. Although the original
economic base of the c;mmunity relied heavily on the Pennsylvania
Railroad shops, the city now has a fairly diversified economy. Rand
McNally (1969) classifies the city as & principal business center
serving a number of satellite communities. There are both large and
small commercial and industrial concerns in the area and the school
system draws students from all socio-economic backgrounds.

Initial data were collected during the spring of 1969 when an
attempt was made to include all ninth graders in the Altoona public
schools. The sample was intended to be used for the purpose of a
longitudinal study of vocational development to be conducted by the
Department of Vocational Edi ca..on at .r _ .aasylv. nia Scate University.
0f the approximately 550 boys attending ninth grade during the 1968-69
school year, complete data was available on 488 be~s or approximately
90 percent of the available population. In orxder ~o semain in the
sample fof the purpose of this study a student neede to have completed
tenth grade at the end of the 1969-70 school year:and be assigned
course grades for that year. Of the 438 boys in t-ne sample at the end
of n:inth _rade, 458 remained in the sample at the eud of tenth grade
and ware zvailable for this study. Of the 30 boy: lost to the sample
most were reported as having quit school, while sz=me of the boys

transferred to other schools.



68

Essential Data

Independent Variables. In order to establish a rationale for

the use of certain student characteristics as predictor or indeprndent
variables vhich could be expectad to be related to the criterion,
previous studies in vocational development were reviewed. On the basis
of this review a number of variables were selected which appear to bear
some theoretical relationship with either or both of the criteria
selected for this study. The following is a description of the vari-
ables selected along with a rationale for why each was selected and how
its measure was obtained.
a) Ability Measures--Since the develcpment of the construct

of intelligence by Binet many more types of ability

measures have been created, wvalidated .m¢ .. Jlxed with

increasing degrees of sophistication. Super and Overstreet

(1960) selected only a single ability measure (Otis Quick-

Scoring mertal ability test) for their vocational maturity

study. Ccoley and Lohnes (1968) used 60 ability variables

-to establish 11 ability factors, but suggest that these

:
;
H
!
i
:

factors could be substituted for by the use of commercially
available batteries such as the General Aptitude Test
Battery (GATB) and the Differential Aptitude Tests (DAT).
Cooley and Lohnes state:
We think that these results suggest that a series of
equating studies involving a representative group of
commercial batteries and a suitable sample of subjects
would establish acceptable alternative procedures for

scaling the MAP ability factors, . . . . (Cooley and
Lohres, p. 1-31).
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In chcosing an appropriate commercial battery for this
study, consideration was given to its appropriateness for
vocational as well as academic students. On the basis eof
previous studies (Impelliterri and Kapes, 1969) the GATB
was selected because it contained manipulative as well as
cognitive abilities and because the manipulative ability
scores were shown to be related to vocational students'
shop grades.

The GATB was developed by the United States Employment
Service (USES) in 1947 for use in employment counseling
with adults and was later extended for use at the ninth and
tenth grade level. The battery takes approximately two and
one quarter hours to administer and is composed of 12 sub-
tests which yield the following aptitude scores.

G - Intelligence--General learning ability. The ability

to "catch on'" or understand instructions and under-
.ying principles; the ability to reason and make
judgments. Closely related to doing well in school.

V -« Verbal Aptitude--The ability to understand meaning

of words ane! to use them effectively. The ability
to comprehend language, to understand relationships
between words and to understand meanings of whole

sent.ences and paragraphs.

N - Numerical Aptitude--Ability to perform arithmetic
operations quickly anc accurately.

wm
1

Spatial Aptitude--Ability to think visually of geo-
metric forms and to comprehend the two-dimensional
representation of three-dimensional objects. The
ability to recognize the relationships resulting
from the movement of objects in space.

P - Form Perception--Ability to perceive pertinent
detail in objects or in pictorial or graphic
material. Ability to make visual comparisons and

aﬁ&{ '7P7
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discriminations and see slight differences in shapes
and shadings of figures and widths ard lengths of
lines.

Q - Clerical Perception--Ability to perceive pertinent
detail in verbal and tabular material. Ability to
observe differences in copy, to proof read words
and numbers, and to avoid perceptual errors in
arithmetic computation.

K - Motor Coordination--Ability to coordinate eyes and
hands or fingers rapidly and accurately in making
precise movements with speed. Ability to make a
movement response accurately and swiftly.

F - Finge. Dexterity~-Ability to move tha fingers, and
manipulate small objects with the fingers, rapidly
or accurately.

M - Manual Dexterity--Abili+y to move the hands easily
and skillfully. Ability to work with the hands in
placing and turning motions.

Eight of the nine GATB aptitudes were used in this

study with aptitude "G" being omitted. It was necessary to
omit aptitude G because this particular aptitude igs made up

of weighted combinations of subtests which are also used in

aptitudes V, N and S. Use of such a contaminated varizble

. would make the results of any multivariate statistical

analysis difficult to intexpret.

OCCupatiqﬁal Values~-~-Next to abilities,Ainterests and values
appear to be the most powerful determinants of vocational
choice. 1In recent years, occupational values have received
much attention, and studies of the occupational values of
adolescents have .probably outnumbered those concerned with
occupational interest. Thié is probably due to the concept
of values as predecessors to interests as indicated by Katz

(1963). Studies concerning the occupational values of
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adolescents have been undertaken by Singer and Stefflre
(1954), Dipboye and Anderson (1959), Super (1262), Gribbons
and Lohnes (1965), Thompson (1966), and many others.

Couley and Lohnes (1968) have stated ''Some aspects of the
values of adolescents are quantified by the MAP motives,
but much is missing. We wish we had something like the
Allport-Vernon-Lindzey 'Study of Values' among our MAP
indicators, for exomple.' (p.5-8).

Although a number of instruments for the measurement of
occupational values have been developed, the instrument
selected for this study is the Occupational Values Inventory
(OVI) which has been under development for the past several
years. An unpublished monograph co-~authored by Impellitteri
and Kapes {1970) describes the development of this instru-
ment and reports preliminary validation studies. The unique
contribution of this instrument is that it contains actual
"yaluing tasks" in an iﬁsative format phrased in a laaguage
easily understood by ninth graders. The following seven
occupational values are assessed by the OVI.

1. TIanterest and Satisfaction--One likes the work;

enjoys it; is happy at it; fulfills oneself by
doing it. )

2. Advancement--One perceives the opportunity to get
ahead in the work; sees a good future in it; it
provides an opportunity to improve oneself,

3.. Salary--One perceives the financial return resulting
from the work; can make a good living at it; sees
it 2s an opportunity for a good income.
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4. Prestige--One is impressed by the respectability
attached to the work: can earn recognition from it;

desires the feeling of importance that goes with it.

5. Personal Goal--One sees the work as fitting into his
way of life; is what one always wanted to do; has
been shooting for it; it's the ideal.

6. Preparation and Ability--One can succeed in the
work; is good at it; it's where one's talents lie;
is suited to it.

7. Security--One can obtain employment in this work;
perceives that workers are needed it it; there will
always be openings in it.

Four of the seven OVI values were used in this study:
Interest and Satisfaction, Salary, Prestige, and Security.
Because this instrument is ipsative it is necessary to
include fewer than all of the values which the instrument
measures in order to make it possible to apply multivariate
statistical techniques. The nature of an ipsative instru-
ment is such that the expected intercorrelations among its

measures is not zero, but negative. Given scores on six of

the values the seventh would be determined and not free to

.vary independently. In order to allow the values to vary

independently it was decided that no morc than four values
could ‘be used and the four selected were those that showed
the greatest promise based én previous studies.

‘Vocational Maturity--One of the first comnstructs to evolve

from research undertaken by Super in his Career Pattern

Study (CPS) was that of '"vocational maturity.' Super (1957)
states that "the-concept of vocational development leads

logically to that of vocational maturity" (p. 185). The
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following definition of vocational maturity is provided by
Super (1957):

Vocational Maturity is used to denote the degree of
development, the place reached on the continuum of
vocational develcpment from exploration to decline.
Vocational maturity may be thought of as vocational
age, conceptually similar to mental age in early
adolescence, but practically different in late adoles-
cence and early adulthood because more distinctions
can be made in the developmental curve at those stages
(p. 186).

Super and Overstreet (1960) report the results of a study
of the vocational maturity of ninth grade boys from which
they conclude that many ninth grade boys are not yet ready
to make sp2cific occupational choices.

Since the issue of ninth grade choice is central to
this study it was necessary to include a measure of voca-
tional maturity. Crites (1965, 1969) has developed an
instrument to measure vocational maturity called the Voca-
tional Development Inventory, (VDI), attitude scale. The
VDI, which consists of 50 items, is easily administered and
yields'a single score, has been selected for inclusion in
this study. In addition to studies undertaken by Crites to
validate the VDI; Inmellitteri, et al. (1969) and Pucel,
et al. (1970) have shown the usefulness of this instrument
in studies involving vocational and technical students.
Family background measures--In reviewing studies of voca-
tional development it was found that various measures of
family background were included in many of the studies.

One of the earliest studies to explore the relationship
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between family background and occupational choice was under-
taken by Hollingshead (1949) in a small mid-western com-
munity. Super (1957, Ch. 7) discusses the role of the
family in vocational development and reviews previous
research in this area. Super and Overstreet (1960) have
included a number of family background variables in their
study of the vocational maturity of ninth grade boys. Among
the variables they used were parental occupational level,
house rating, parents' educationai level and cultural stim-
ulation. Gribbons and Lohnes (1968) in a study similar to
Super's included a socioeconomic status variable computed
using Hamburger's revision of Warner's scale, and father's
educational level as a second variable. Blau and Duncan
(1967) discuss both the measure and selection of family
background variables in studyihg their relationship to the
American occupational structure and occupational mobility.
For the- purpose of this study it was decided to use
.two distinct family background variables--father's educa-
tional level and father's occupational level. Inforﬁation
about the family dwelling was not included because it was
too difficult to obtain. Mother's occupational level was
not used because of the predominance of non-working mothers

in the sample, and mother's educational level was excluded

' . because of its high correlation with father's educational

level as shown in the previous studies cited. Father's

education was recorded according to the following seven
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e)

~
tn

categories which appeared to be the most meaningful: 1)
one year through six years; 2) seven years through nine
years; 3) ten years through eleven years; 4) high school
graduate--twelve years; 5) one year through three years of
college; 6) college graduate; 7) college graduate plus addi-
tional graduate studies. Father's occupational level was
converted to the following six levels of Roe's classifica-
tier scheme: 1) Professional and Managesrial I; 2) Profes-
sional and Managerial II 3) Seai-professional and Smal
Business; 4) Skilled; 5) Semi-skilled; 6) Unskilled.
Oc:upational aspirations--Since the focus of this study is
on vocational development it appears natural to include, as
one of the independent variables, a measure of intended
occupational choice. All studie.s reviewed contained some
measure of a student's occupational plans or preferences
during his early stages-of vocational development. Super
and Overstreet (1960) found‘a ninth .grade boy's level of
océupational aspiration to be related to many of the other
variables used in their study including school curriculum
and school grades. Other studies by Clark (1967), Gribbons
and Lohnes (1968), and Bachman (1970) found career aspira-
tion to be a significant predictor of future vocational
behavior.

A number of studies reviewed converted a student's
occupational choice to a measure of levels of aspiration

such as Miller and Haller (1964) have suggested. Miller
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and Haller also point out that the question of occupatiomnal
preference needs to be classified as to idealistic versus
realistic choice. Following their suggestion, both ques-
tions were used in collecting this piece of information
from the samp. .. A student's respoase to the cuestion,

"What occupatioc.: do —ou realistically believe you will

enter?" was sel=ctec’ for -use in this study ant was codad

according to the si— level s of Roe's classification scheme.

Dependent Variables. &4: indic:ted previously, two separate

dependent or criterion variables were selected for this study. Each of

these criterion variables ars c._. cuss=c here along with the manaer in

.which they were obtained.

&)

High school curriculum choice--Of the 488 boys with complete
data in ninth grade, 458 boys remained in the sample at the
end of tenth grade. The Altoona school system provides five
curriculuan choices in high school: academic, academic
business, vocational-technical, home econcvmics and secre~
tarial. Of the five curriculum choices, the boys remaining
in the sample were enrolled only in the academic, academic

business and vocational=-technical curriculums. At the tenth

- grade level, the academic and academic business curriculums

are similar and both offer courses considered preparatory
to coliege. Only unine of the boys in the sample were
enrolled in the academic business curriculum and these were
grouped togethexr with the academic boys for the purpose of

this study to form the curriculum choice titled Ygcademic."
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A total of 208 boys remained in the sample in the academic
curriculum. The remaining 250 boys in the sample were
enrolled in one of the seventee~ vocationmal-technical areas
offered in the tenth grade. These boys spent between two
and three school periods a da- :ttending shop or laboratory
classes in the vocational school . For the purpose of this
study this group of 250 boys is referred to as "yocational."
The dichotomous variable ”curriculﬁm choice" is thus com-
posed of 208 academic boys and 250 vocational boys.
Success in high school--This has been previously defined as
a student's tenth grade GPA computed as a result of applying
a weighted formula. Because the nature of the course exper-
iences differ for the two curriculums it was necessary to
devise different methods for computing the GPA in each cur-
riculum.

For the academic boys the GPA was computed using -the
weighted formula applied by the Altoona school system.
This formula gives an additional 20 percent weight tc three
advanced courses which might be taken in tenth grade--
geometry, chemistry, and a third year of a foreign language.
The result of this weighting is to create the following
grade value presented in Table I. Using the weighted
grades for advanced subjects and the unweighted grades for
all other major subjects the GPA is computed by summing
over all major subjects' grades and dividing by the number

of subjects. Only major subjects were used to compute the

ft» .
"
Ry
Tk
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“Table 1. The Relationship Retween Earned and Weighted Grz:des

Earned Grades Weighted Grade:s
5 = 6.0
4 = 4.8
3 = 3.6
2 = 2.4
1 = 1

GPA with such subjects as physical education, art and

music being omitted. The number of major subjects

included ranged from three to five with five being the
i most frequent number of subjects taken.

For the vocational boys a different system for compu-
ting GPA was felt to be desirable. In all shop or labo-
ratory areas except computer technology and engineering
related technology a vocational student spent 50 percent
£ of his day in that partlicular shop or laboratory. In the
case of the two areas mentioned above, the students spent
g; 40 percent of their day in the laboratory. Because of

the amount of time spent in the shop or laboratory, and
because of the degree of commitment to a particular occu-
pational area required of a vocational student, it was
‘decided to weight a vocational student's end of year shop
or laboratory average grade as 50 percent of his GPA. A

vocational student generally attends class in three or

86




four non-vocational subjects during t <t per: of the day
when he is not in shop. The 50 perc . i weighting was
obtained by adding to- zther his mon~~: :ational subject
grades (including thos= which rec=ivec additional weight
for advanced subjects if applicatle) ..nd dividing by the
number of subjects taken. This tota’ 'vas t"en added to
the vocational grade and divided by tvo to obtain the
combined GPA.

Because there may be some questio:. ::5 to the appro-
priateness of using this combined GPA to zccount for the
success of vocational students as opp ed to using eigher
only shop or only non-vocational subj=ct grades, a small
study was undertaken to examine the relationships among
the three different GPA's. The results of this study are

presented in Table 2.

Table 2. Correlations Among the Three Measures of School Success
for 264 Tenth Grade Boys

et ————— T —————r
e e ———————

i Type of GPA (1) (2)

(1) Non-vocational subjects GPA
(2) Shop or laboratory GPA .58

(3) Combined GPA .88 .90

- From.Table 2 it.can b2 .seen that while-shcp versus .non-

vocational grades have a correlaticm of .58 or

g
[
Y
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v
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approximately 34 percent shared variance, the combined
GPA selected for use in this study contains almost all of
the information from either of these measures. The
common or shared variance between shop and combined GPA
is equal to 81 percent and between non-vocational and
combined GPA is equal to 77 percent. On the basis of
this study it was concluded that the combined GPA was an
appropriate measure of school success for vocational

students.

Analysis

The statistical methodology employed in this study was twofold.
Questions number 1, 2 and 3 were answered using multiple regression
analysis (MRA). Question number 4 utilized the technique of multiple
discriminant function analysis (MDFA).

The multiple regression model used in answering questions

number 1, 2 and 3 is in the following form:

L %X * by gz + ...+ b X +e

y k

b +b
o

Where

y dependent variable

x5 XZ""xk = independent variable

b, b, b

o 1, ,.cab

= partial regression coefficients

2 k

€ = error term
The particular equations used here are:

vy = bo'+ b, x, + b, x, +...+ b + e

1% 2 ¥ 7 16 *16
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where
¥ = academic versus vocational curriculum
(a dichotomous variable)
Yy = GPA in the academic curriculum
{a continuous variable)
¥y = GPA in the vocational curriculum
(a continuous variable)
and

%, = GATB~-Verbal Aptitude (V)

1
X, = GATB--Numerical Aptitude (N)
x, = GAIB--Spatial Aptitude (S)

X, = GATB--Form Perception (P)

= GATB--Clerical Perception (Q)

X, = GATB~-Motor Coordination (K)

%, = GATB--Finger Dexterity (F)

Xy = GATB--Manual Dexterity (1)

Xy = Occupational Value--Interest and Satisfaction

o = Occupational Value--Salary

11 = Occupational Value--Prestige
X9 = Qccupational Value--Security

X13 = Vocational Maturity

i P v P, T PO AR PR T

X4 = Father's Educational Level

X5 = Father's Occupational Level

X1 = Occupational Aspiration Level

Through the use of multiple regression analysié it is possible
to partial out the effects of k-1 independent variables which results
in the isolation of the unique contribution to the dependent variable

ERIC 5
s -89
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made by the kth independent variable. This urnique contribution holds
true only for that exact set of k variabl:s included in the equation.
The addition or subtraction of variables to this set would result in a
redistribution of the explainable variance among the new set of inde-
pendent variables. The meaningfulness of the partial regression coef-
ficients then are dependent upon the theoretical meaningfulness of the
variables included in the equation. With this consideration in mind
the variables included in the investigation have been selected.

The assumptions required for the use of MRA are that:
(Li, 1967, p. 95)

1. Each array of Y of the population follows the normal
distribution.

2. The regression of Y on Xl’ X2"'Xk is linear.

3. The variances of all arrays of Y of the population are
equeal.

4, The samples are drawn at random.

5. The X values remain constant for all samples.
The significance of the overall multiple R was tested using the F-
distribution with k and N-k-1 degrees of freedom. This results in a
test of the general null hypothesis that all k partial regresgsion
coefficients are equal to zero. If the overall F was found to be
significant and all partial regression coefficients were uot equal to
zera, each partial regression coefficient was tested using the F
distribution with 1 and N-k-1 degrees of freedom. This results in a
test of the hypothesis‘that Bk =.O. Alpha levels of .05 and .0l were
used in describing each variable's probable departure from a zero

relationship.
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Finally, a restricted model containing only those variables
making a significant unique contribution to explaining the criterion
variable was calculated using a step-down technique and tested as
indicated previously.

A number of studies have been undertaken which demonstrate the
usefulness of this particular methodology. Kaufman, et al. (1967)
kave applied this approach to cost-benefit studies of vocational edu-
cation. Moss (1968) has suggested its use in program evaluation and
Impellitteri and others (1969) and Kapes (1969c) have explored its use
in career development research.

The computer program selected for this analysis was written by
Hallberg (1969) and is available under the title of QSASE ai the Penn
State Computation Center. This program also provides for a test of the
statistical significance of each partial regression coefficient as well
as the overall F test.

As stated previously, multiple discriminant function analysis
(MDFA) was applied in answering question number 4. This technique is
an extension of discriminatory analysis and is used when more than two
groups are to be compared. Ianuestion number 4, four distinct groups
are compared. These groups were formed by first dividing the sample
into tﬁo groups as is done in question number 1, and then further
dividing each of these into successful and unsuccessful groups. This
second division was accomplished by dividing each curriculum on the
basis of GPA with the median used as the separation point. 1In this
way it>was possible to examine the relationships among the four groups

described in Table 3.

o 4
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Table 3. Mean, Standard Deviation and Median GPA for each
Curriculum Choice and for the Total Sample, and the
Four Group Breakdown Resulting from Dividing each
Curriculum on the Median

Curriculum N X sD MED 4 Groups N
Vocational 250 2,89 .83 3.00
Successful
Vocational 125
Unsuccessful
: Vocational 125
Academic 208 3.18 .97 3.00
Successful
Academic 1.04
Unsuccessful
Academi.c 104
Total 458 3.02 .91 3.00

The purpose of MDFA is to maximize the discriminable informa-
tion when more than two groups are considered. Whenbusing this tech-
nique, it is possible to extract k-1 discriminant functions élthough
two discriﬁinant-functions are usually sufficient to account for most
of the explainable variance. The assumptions required of MDFA are
similar to those for MRA; however, MRA is based on minimizing the sum
of squares within any one.group where as MDFA is based on maximizing
the ratio of sum of squares between groups ﬁo sum of squares within
groups., |

In answering qﬁestion number 4 the overall discriminant ability
of the 16 indepeﬁdent variables was tested using the Wilks' Lambda
statistic in conjunction with the F-distribution. The significance of

each of the three possible discriminant functions was tested using the

.92



Chi-Square distribution. Additional descriptive statistics including
the F-Ratio among the four group means for each variable and the cor-
relation between each variable and each function were provided. Alpha
levels of .05 and .01 were used throughout to describe the probability
of significant differences from a zero relationship.

Finally, each of the four groups was graphically represented
in two discriminant space consistant with the number of significant
aiécriminant functions and the percent of each group classified cor-
rectly and incorrectly was computed.

A number of researchers over the past twenty years have advo-
cated the use of MDFA in career development research. Only recently,
however, has the technique become more readily available with the
advancement in computer technology. Rulon (1951) and Tiedeman (1951)
have pioneered the use of this technique in guidance type research,
but more recently Lohnes (1966) and Cooley and Lohnes (1968) have
applied it extemsively to Project TALENT data. Prediger (1970) has
used MDFA in the study of various vocational technical program differ-
ences. Super (19665)_ has discussed the use of MDFA and other multi-
variate techniques as promising career development research tools of
the future.

The computer program presented in Veldman (1967) and modified
by Hallberg (1971) was used to carry out the MDFA. The modified
program written in Fortran IV and titled DSCRIM provided all of the

nessary information required in answering question number 4.
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FINDINGS

Introduction

The findings of this investigation are reported as they pertain
to each of the questions posed previously in the statement of the prob-
lem. All statistical information is presented in table form and 1is
discussed in this chapter only to the extent necessary to interpret the
meaning of the statistics used. Conclusions concerning the data are
discussed in a later chapter.

Before proceding to the questions, several tables of descrip-
tive statistics are presented which will help to provide background
information concerning the 16 independent variables used in this study.
Table 4 lists the means and standard deviations for each variable, for
the total sample and for each of the two curriculums. From Table 4 it
can be seen that the means for the GATB variables are usually less than
100 units and the standard deviations are less than 20 units which are
the expected values for an adult population. This fact should not be
taken to mean that this group falls below their peers natiomnally,
because the means and standard deviations reported here are approxi-
mately normal for a sample of ninth graders. It can also be seen that
for all of the GATB aptitudes, the academic students scored higher than
the vocational students although the differences are smaller for the

spatial and dexterity aptitudes.
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Table 4. Means and Standard Deviations for the 16 Independent
Variables for the Total Sample and for Each Curriculum

s e— — e —— — ]

Vocational Academic
Total Sample Curriculum Curriculum
Variables (N = 458) (N = 250) (N = 208)
No. Name X Sb X SD X SD
.1. GATB-Verbal 93.62 10.66 91.21 10.43 96.50 10.24

2. GATB-Numerical 96.74 12.46 93.79 12.27 100.28 11,78
3. GATB-Spatial 101.30 16.21 100.42 15.46 102.35 17.04
4. GATB-Form

Perception 99.48 16.64 97.16 17.01 102.26 15.80
5. GATB-Clerical

Perception 100.77 11.49 298.28 11.20 103.75 11.13
6. GATB-Motor

Coordination 89.70 14.59 86.72 14,50 93.29 13.89
7. GATB-Finger

Dexterity 92.55 17.66 92.39 18.04 92.75 17.22
8. GATB-Manual

Dexterity 88.82 17.46 88.21 17.69 89.57 17.13
9., Value-Interest

and Satisfaction 18.44 4.99 17.81 4£.95 19.19 4,95
10. Value-Salary 14.33 6.82 15.11 6.52 13.39 7.07
11. Value-Prestige 11.25 5.50 10.63 4,94 12,00 6.03
12, Value-Security 12,03 5.66 12.76 5.43 11.16 5.82
13. Vocational

Maturity 34.82 4.78 34.52 4.74 35.19 - 4.82
14. Father's

Education? 3.94 1.14 3.65 1.02 4,29 1.20
15. Father's

OccupationP 4.10 1.08 4.28 .98 3.88 1.15
16. Occupationalb

Aspiration 3.02 1.10 3.38 .92 2.59 1.14

@Thin variable is coded according to the 7 categories described
on page 74

bThis variable is coded according to the 6 levels of Roe's model
described on page 74
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The descriptive statistics for the four values are consistent
with previous norms (Impellitteri and Kapes, 1970), with academic boys
scoring higher on interest and satisfaction, and prestige, and voca-
tional boys scoring higher on salary and security. Academic boys
scored higher on vocational maturity than did vocational boys. Those
boys in the academic curriculum scored approximately €5 percent of a
category higher on father's education which is the equivalent of the
difference between 10 to 12 vears of education as opposed to some
college training. Father's :mcupationzl level and occupational zspira-
tion, it must be remembered, mave been ccded according to Roe's classi-
fication with the highest le :% taking = value of 1 and the lowesz. a
value of 5. Ther=fore, the l:wer the number, the higher the leve..
Academic boys scored conside:=bly higher on level on both of these
variables, with the level of occupational aspiration yvielding the
largest difference.

It is, of course, possible to test the difference between the
two curriculum groups on each of these variables using a conventional
t-test. This will be left for the reader if he so desireS’ana all of
the information necessary for the t-test is provided. From the review
of the literature, these variables were selected because they were
expected to differentiate between curriculums and between successful
and unsuccessful students. The more: important questions to answer are
those concerning the total unique contributions of all of these vari-
ables. For this reason Multiple Regression Analysis (MRA) and Multiple
Discriminant Function Analysis (MDFA) have been used in this study.

The variables selected must also be considered in terms of their
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relationship to one another. As the relationship between two variables
increases, the unique contribution possible from either variable
decreases. Table 5 presents the zero-order correlations amc g all of
the 16 variables employed in the study. From Table 5 it can be seen
that the intercorrelations range from .58 to -.56. Although many of
the relationships are statistically significant, the greatest amount

of shared variance is equal to 34 percent and most of the relatiow-
ships yield much lower values.

Tt is also useful to examine here the simple relationships
between each of the independent variables and the criterion for each
of the three questions. Table 6 contains the zero order correlatic:
between the 16 independent variablss anc the dependent variables cur-
riculum choice and GPA for each curriculum. It can be seen that all
of the variables bear a significant relationship with at least one of
the three criteria, and six of the variables are significantly related
to all of them. The size of the correlations ranged from .56 to -.35.
In interpreting the correlatioms it is important to remember that the
vocational curriculum is coded =1 and the academic curriculum is =0.
Also, for the variables father's occupation and occupational aspiration
a negative sign means a positive relationship with a higher level.

Given the raw materials provided in Tables 4, 5 and 6, the 16
independent variables were subjected to MRA and MDFA in order to
ascertain the total amount of useful and unique information available

to answer the questions posed in the first chapter.
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Table 6. Zero-Order Correlaticns Between the 104 ZIndependent
Variables and the Der.sndent Variables Curriculum Choice

and GPA
Curriculum? Vocationz.l Academic
Variables Choice GPA GPA
. No. Name (N = 458) (N = 25.) (N = 208)
* een o
1. GATR--V -.25 417" .56
e s %*
‘2. GATB--N ~.25"F 46 .56
oS ‘ %
3. GATB~=-S ~.06 .25 .32
4. GATB--P -.157 207" 267
*% Fk oS
5. GATB--Q -.24 .27 .34
6. GATB~-K -.22%% 137 .08
7. GATB--F -.01 .14 .10
8. GATB--M -.04 157 .10
9, Interest and
: %
Satisfaction - 167 177" 307
*
10. Salary .12 -.12 -.02
* F*F
11, Prestige . -.12 -.19 .01
*x *
12. Security .14 .01 -.22
13. Vocational
» F*F F*F
: Maturity -.07 .32 45
. e . N
f 14. Father's
: e %
; Education -.28 .08 .34~
% 15, Father's e "
s Occupation .18 -.08 ~-.22
: 16. Occupational
i Fk F*F
¢ Aspiration .36 —h19** -.35

; a Vocational = 1, Academic = 0

% Significant at .05

*% Significant at .01
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Question #1

Which characteristics of ninth grade males are
predictive of tenth grade enrollment in a voca-
tional versus an academic curriculum?

By first referring back to Table 6 it can be seen that 12 of
tlie 16 independent variables are significantly related at least at the
.05 level, to the dependent variable curriculum choice. The GATB vari-
ables V, N, P, Q and K are significantly and negatively related to
enrollment in the vocational curriculum. The values interest and
satisfaction, and prestige are also negatively related to enrollment in
the vocational curriculum while salary and security are positively
related. Level of father's education, father's occupazion, and occupa-
tional aspiration are all negatively related to enrollment in the voca-
tional curriculum although the signs for the last two variables are
reversed due to a higher number being associated with a lower level in
Roe's classification. GATB aptitudes S, F and M and vocational maturity
are not significantly related to curriculum choice in this sample.

In order to examine the total amount of unique predictive infor-
mation available from the 16 independent variables, MRA was undertaken.
The results of this full model analysis are presented in Table 7. The
total multiple correlation (R) obtained from this analysis is not found
on the table, but is equal to .49. The unadjusted coefficient of
determination (Rz) is equal to .24. Adjusting the coefficient of
determination for degrees of freedom accounts for the shrinkage which
could be expected upon cross-validation. The coefficient of determina-

tion adjusted for degrees of freedom (ﬁz) is approximately equal to .22.
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Table 7. Regression Analysis Betweea the 16 Independent
Variables in the Full Model and the Dependent
Variable Curriculum Choice® (N = 458)

Partial
Variables Regressicn Standard
No. Name Coefficient Errorxr Student "'t"
1. GATB--V ~,0032 .0026 1.24
2. GATB~-N ~.0037 .0022 1.69
3. GATB--S .0008 . 0015 0.53
4. GATB--P .0000 .0017 0.01
5. GATB--Q ~-.0019 .0025 0.74
6. GATB--X -.0058 .0017 3.41°%
17. GATB--F .001G .0014 0.71
8. GATB--M .0022 .0014 1.50
9, Interest and
Satisfaction -.0003 .0057 0.05
10. Salary .0059 .0040 1.48
11, Prestige -,0065 .0042 1.54
12, Security .0044 . 0044 .98
E 13, Vocational
, Maturity .0077 .0051 1.51
% 14, Father's v
: Education -.0668 0227 2.95
i 15.  Father's
: Occupation .0153 ..0236 .65
| 16. Occupational Sk
Aspiration .1138 . 0205 5.54
Intercept 1.0823 4077
Standard Error of Estimate ‘ = ,4410
Coefficient of Determination (ﬁz)b = ,2172
Overall F~Ratio %%%%% =8.9255**
8Vocational = 1, Academic = 0 * Significént at ,05
bAdjusted for degrees of freedom **Significant at .OlL

-
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The significance of the total relationship is tested by dividing the
mean squares regression (MSR) by the mean sdi;ares error (MSE) to obtain
an F-ratio with k and N-k-1 degrees of freedom. The overall F-ratio for
this eqﬁation is 8.9255 and is significant beyond the .0l level.

The partial regression coefficient represents the amount of
units of the independent variable which is uniquely associated with the
choice of the vocational curriculum with the effect of all of the cther
15 independent wvariables partialled out. The standard error of the
partial regression coefficient is divided into the partial regression
coefficient to obtain a student "t" value which may be compared to a
tabled value to "t" with 1 and N-k-1 degrees of freedom. 1In this
manner a partial regression coefficient may be tested for its probable
departure from a zero relationship with the criterion. Following this
procedure the variables GATB~K, father's education and occupational
aspiration are significant at the .0l level. While the other variables
do not in themselves possess enough of a unique coatribution to be
statistically significant, all 16 variables taken together acco’.nt for
approximately 22 percent of the devendent variable curriculum choice.
This figure of 22 percent is obtained from the adjusted coefficient of
determination (ﬁz).

Many of the variables in the full model did not in themselves
possess enough unique information to be statistically significant. 1In
order to discover which variables possess the most information which
is unique and useful for prediqtion, a restrictéd model was calculated.
This was accomplished by successively omitting one independent variable

at a time on the basis of the least reduction in sum of squares
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regression until only independent variables with significant partial
regression coefficients at the .05 level remained. The resuits of this
restricted model analysis are presented in Table 8. The overall F-
ratio calculated for the restricted model is equal to 22.2414 and is
significant well beyond the .0l level. This increase in the F~ratio
has been obtained because the MSE has been reduced much more than the
MSR due to the elimination of less useful variables. The adjusted
coefficient of determination (ﬁz) is again equal to .22 and is approx-
imately equal to the percent of variance accounted for when the full
model was used. Therefcre, without any significant loss in prediction,
the six variables remaining in the restricted model possess most of the
unique information. The variables remaining in the restricted model

as presented in Tablé 8 are the GATB variables numerical, motor coordi-
nation, and manual dexterity, the occupational value prestige,; father's
education, and occupational aspiration. Interpreting the partial
regression coefficients, it can be said that a one unit increase in any
of the six independent variables listed results in a change in the
dependent variable equal to the size of the partial regression coef-
ficient with the other five variables held constant. As an example, a
one unit increase in level of occupational aspiration on Roe's classi-
fication is associated with a .1170 increase in the dependent variable
which is coded 1 for vocational and O for academic. This increase can
be attributed to the uniqué effect of occupational aspiration with the
effect of the other five variables held constant. For the sake of
prediction, these partial regression coefficients could be used to

weight the six variables in the restricted model to achieve a criterion

?
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Table 8. Regression Analysis Between the & Independent Variables
in the Restricted Model and the Dependent Variable
Curriculum Choice.? (W = 458)

Partial
Variables Regression Standard R
No. Name Coefficient Error Student "t"
)
2. GATB--N -.0050 .0018 2.70°
%%k
6. GATB--K -.0065 T .001é 3.98
*
8. GATB--M .0027 .0013 2.06
P
11, Prestige ~-. 009 .0038 2.46
14. Father's ok
Education -.0815 .,0188 - 4,34
16. Occupational s
Aspiration .1170 .0200 5.86
Intercept 1.442 .2297
Standard Error of Estimate = .4408
Coefficient of Determination (ﬁz)b = .2181
%%k
Overall F-Ratio {MSR) : = T2.2414

(MSE)

8yocational = 1, Academic = 0
;i bAdjusted for Degrees of Freedom
Significant at .05

Kk »
Significant at .01

404
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score which could vary from O to 1. The closer to 1 the prediction,
the more the student resembles a typical vocational student; the closer

to O, the more the student resembles a typical academic student.

Question #2

What characteristics of ninth grade males who have
enrolled in a vocational curriculum in tenth grade
are predictive of success in tenth grade as measured
by grade point average (GPA)?

In order to examine the simple relationships between the char-
acteristics included in this study and the criterion it is necessary
to first examipe the zero-order correlations presented in Table 6.
Looking at the 16 independent variables, one can see that 12 variables
possess a significant relationship with the dependent variable voca-
tional GPA at either the .C5 or .0l levels. All of the GATB variables
are positively related to vocational GPA while the value interest and
satisfaction is positively related and the value prestige is negatively
related. Vocational maturity is positively related to GPA while occu-
pational aspiration has a negative sign which indicates a positive
relationship between a higher level of aspiration and a higher GPA.
The values of salary and security and the family background measures
of father's education and father®s oceupation are not significantly
related to vocational GPA in this sample.

In order to examine the total amount-of unique information
available from the 16 independent variables ir predicting vocational

GPA, a MPA was computed. The results of this full model analysis are

U105
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presented in Table 9. The total multiple correlation (R) obtained from
this analysis is not found on the table, bu’ is equal to .55 with the
unad justed coefficient of determination (R2) equal to .31. The
adjusted coefficient of determination (iz) is equal to approximately
.26 and the significance of the total relationship as tested by the
overall F-ratio is equal to 6.4799 and is significant beyond the .01
level. Examination of the partial regression coefficients in the full
model indicates that only the GATB variables V and N are significant
unique contributors to the prediction of vocational GPA.

Again using the step-~down technique a restricted model was
computed to ascertain those variables which contributed the most unique
and useful information for prediction. The results of the restricted
model are presented in Table 10. The overall F-ratio calculated for
the restricted model is equal to 31.4568 and is significant well beyond
the .01 level. The adjusted coefficient of determination (iz) is equal
to .27 and reflects a slight increase in precision gained by dropping
out the less useful variables. The three variables remaining in the
restricted model countain most of the unique information availabie from
the 16 variables in the original full model. The indepéndent variables
remaining in the restricted model and which were found to be most use-
ful in predicting vocational GPA are the GATB variables verbal and
numerical and the value prestige. Taken together these variables
account for approximately 27 percent of the variation in GPA among the

250 vocational students in the sample.
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Table 9. Regression Analysis Between the 16 Independent Variables
in the Full Model and the Dependent Variable GPA for the
Vocational Curriculum. (N = 250)

Partial
Variables Regression Standard
No. Name Coefficient Error Student "'t"
o o=y
1. GATB--V .0174 .0055 3.17
%
2. GATB--N .0201 .0050 4.0%
3. GATB--S§ .0035 .0034 1.00
4, GATB~-P -.0038 .0036 1.04
5. GATB--Q .0025 .0053 C.47
6. GATB--K ~.0023 .0039 0.60
7. GATB--F .0002 .0030 0.06
8. GATB--M . 0040 .0033 1.20
9. Interest and
Satisfaction .0073 .0128 0.57
10. Selary ~-.0004 .0092 0.04
11. Prestige ~.0107 .0111 0.97
12, Security .0133 .0096 1.38
i3. Vocational
Maturity .0143 .0l16 1.23
14. Father's
Education .0019 .0508 0.04
15. Father's
Occupation ~.0082 .0539 0.15
16. Occupational
Aspiration ~-.0653 .0525 1.24
Intercept -1.4135 .9193
Standard Error of Estimate = ,7155
Coefficient of Determination (ﬁz)a = ,2604
Coovs.  (MSR) _ %
Overall F-Ratio GISE) 6.4799

aAdjusted for Degrees of Freedom

Jok
Significant at .01




Table 10, Regrecsion Analysis Between the 3 Independent Variabies
in the Restricted Model and the Dependent Variable GPA
for the Vocational Curriculum (N = 250)

Partial
Variable Regression Standard L.
No. Name Coefficient Error Student "t"
K%
1. GATB--V .0184 . 0049 3.9139
K%
2. GATB--N .0223 4236 5.2651
*
11. Prestige -.0208 .9242 2.2459
Inutercept -.7514 .4607
Standard Error of Estimate = .7117
Coefficient of Determination (f(z)a = -2684
MSR _ wek
Overall F-Ratio (MSE) = 31.4568

aAdjusted for Degrees of Freedom
*
Significant at .05

£
Significant at .01
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guestion_#3

What characteristics of ninth grade males who have
enrolled in the academic curriculum in tenth grade
are predictive of success in tenth grade?

Question number 3 is exactly like question number 2 except for
the change in curricuium which, of course, is accompanied Dy a change
in sample. In order to look at the simple relationships between the
16 independent variables and GPA for academic students an inspection of
the zero-order correlations in Table 6 is required. Of the 16 indepen-
dent variables listed there, 1i are found to be significant at least at
the .05 level. Only the GATB variables V, N, S, P and Q possess sig-
nificant and positive relaticnships with academic GPA while the manipu-
lative aptitudes K, F and M are found to be non-significant predictors.
The value interest and satisfaction is positively related to the
criterion while security is negatively related. The values of salary
and prestige were not related to academic GPA. Vocational maturity is
very highly positively related to GPA in the academic curriculum,
Father's education, father's occupation and occupational aspiration are
all significantly related to the criterion with the signs of the last
two variables being negative, but reflecting a positive relationship
between higher level and‘higher GPA.

The full model MRA between the 16 independent variables and
academic average is presented in Table 11. The total multiple correla-
tion (R) is not presented in the table, but is equal to .73 and the
unadjusted coefficient of determination (Rz) is equal to .53. The

adjusted coefficient of determination (ﬁz) is equal to approximately

serrer
"beaer
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Table 11. Regression inalysis Between the 16 Independent Variables
in the Full Model and the Dependent Variable GPA for the
Academic Curriculum (N = 208)

Partial
Variables Regression Standard
No. Name Coefficient Error Student "t"
ek
1. GATB--V .0178 .0G63 2.82
Fek
2. GATB--N .0286 .0053 5.38
3. GATB--S .0029 .003% 0.81
4. GATB--P .0007 .0045 0.16
5. GATB--Q .0037 .0064 0.58
6. GATB--K -.0031 .0042 0.74
7. GATB--F -.0020 .0034 0.58
8. GATB--M -.0023 .0033 0.70
9. Interest and
Satisfaction .0146 .0137 1.07
10. Salary .0088 .0092 0.92
11. Prestige ~.0023 .0G89 0.26
12, Security -. 0017 .0108 0.16
13. Vocaticnal e
Maturity . 0361 L0115 3.06
14. Father's "
Education .1152 .0567 2.03
15. Father's
Occupution ~.0235 .0559 0.42
16, Occupational e
Aspiration -.3.225 .0456 2.68
Intercept -3.2036 . 9448
Standard Error of Estimate = .6865
Coefficient of Determination (ﬁz)a = 4954
. MSR _ %k
Overall F-Ration (MSE) = 13,6999

2Adjusted for Degrees of Freedom
*
Significant at .05

Significant at .01
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.50 and the significance of the total relationship as tested by the
overall F-fatio is equal to 13.6999 and is significant beyond the .01
level. 1In looking at the partial regression coefficieats in the full
model, it can be seen that the five independent variables GATB N and V,
vocational maturity, father's education, and occupational aspiration
are significant unique predictors of academic GPA in the presence of
all of the other variables.

Using the step-down technique as was employed in the previous
two analyses a restricted model was computed in ordexr to identify the
most unique and useful information for prediction. The results of the
restricted model are presented in Table 12. The overall F-ratio calcu-
latad for the restricted model is equal to 44.0887 and is significant
well »zyond the .0l 1evei. The adjusted coefficient of determination
(ﬁz) is equal to .51 and as in tue previous analysis reflects a slight
gain in precision, The five variables remaining in the restricted:
model are the same variables which were significant unique contributors
in the full model and contain most of the unique information available
from the original 16 variables. The variables remaining in the
restricted model, all significant at the .0l level, are the GATB vari-
ables verbal and numerical, vocational maturity, father's education,
and occupational aspiration. Taken together these variables account
for approximately 51 perceat of the variation in GPA among the 208

academic students in the sample.

‘ 113
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Table 12. Regression Analysis Between the 5 Independent Variables
in the Restricted Model and the Dependent Variable GPA
for the Acsdemic Curriculum (N = 208)

Partial
Variables Regression Standard
No. Name Coefficient Error tud=nt "c"
K%
1. GATB--V .0220 .0057 3.83
o
2. GATB--N .0290 . 0046 6.30
13. Vocational dese
Maturity .0363 .0110 3.29
14. Tatbher's s
Education .1359 0420 3.24
16. Occupational sk
Aspiration < -,1290 .0438 2,95
Intercept -3.3821 .5831
Standard Error of Estimate = .6765
Coefficient of Determination (ﬁz)a = .5099
“Ratio MSR) _ sk
Overall F-Ratio M3E) 44,0887

aAd;usted for Degrees of Freedom

%
Sigrificant at .01

P
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Question #4

What characteristics of ninth grade males differ-
entiate among the following four tenth grade groups?
a. successful vocational students
b. unsuccessful vocational students
¢. successful academic students
d. unsuccessful academic students

Question number 4 differs from the previous three questions in
that the criterion is neither a dichotomous nor a continuous variable.
In this question the criterion is coiposed of 4 mutually exclusive
categories that combine the variables of course selection and success
which were handled separately in the previous analysis. In this way
it is possible to ascertain the overall predictive strength of the 16
independent variables when they are used to differentiate amcng the 4
categories which simultaneously consider group membership and success.
By combining this information with information obtained from the
previous analyses, student characteristic variables are identified
which contribute the greatest amount of information about course selec-
tion and success simultaneously.

In ordér first to examine the ability of each of the 16 inde-
pendent variables to differentiate among the 4 groups, means fao+ each
grouap were computed on each variable and tested using the F-ratio with
k-1 and N-~1 degrees of freedom. This analysis does not consider the
intercorrelations among variables (Tabie 5), and therefore the total
amount of discriminant information is considerably less than the sum

of the discrimirant information available from each variable. The

Q;?.éjﬁii}
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results of the preliminary aralysis are presented in Table 13. By
examining the table it can be seen that 14 of the 16 indéependent vari-
ables significantly discriminate among the four groups, aand all but one
are at the .001 level. Only the GATB variables F and M do not have
statistically significant F-ratios over the four group means. The size
and direction of differences among group means can be observed from
inspection of Table 13.

In order to arrive at the combined discriminant strangth of the
16 independent variables in maximizing the total differences among the
4 groups, MDFA was undertaken. As was stated previously, this technique
seeks to maximize the ratio of between group sum of squares to within
group sum of squares. The rasults of this analysis are presented in
Table 14. In order to first answer the question as to whether or not
the information contained in the 16 variables is sufficient to produce
significant discrimination, the Wilks' Lambda statistic was computed
and tested using the ¥-ratio. From the table it can be seen that the
overall F-ratio is equal to 6.455 which is significant at the .0001
level. The significance of each of the three possible discriminant
functions (DF) is tested using the Chi 3quare distribution. 'The
obtained Chi square values as reported in Table 14 indicate t.at DF I
and F II are significant at the .0001 level, while DF III is not
significant at the .05 level. DF I extracts 78.59 percent of the
explainable variance; DF 1II extracts 18.43 percent; while DF III
extracts only 2.98 percent. Taken together, the three possible DF
extract 99.99 percent of the explainable variance (3 roots extract

99.99 percent of trace).
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Table 1l4. Zero-Order Correlations Between the :~ee Discriminant
Functicns Generated (Among the 4 Gro ..., and the 16
Independent Variables. (N = 458).

Yariable DF I DF IT DF IIL
No. Name
l. GATB--V .79 .22 .10
2. GATB--N 74 .27 .24
3. GATB--S » 34 .36 .03
4. GATB--P .40 .06 -.07
5. GATB--Q .56 .05 .15
6. GATB--K .37 -.22 : .43
7. GATB--F .11 .14 -.10
8. GATB--M .16 .14 .14
9. Interest and
Satisfaction 41 .14 -.12
10. Salary -.18 .14 -.45
11. Prestige -.01 -.54 o-l12
12. Security -.30 .10 .34
13. Vocational
Maturity 44 47 -.17
14. Father's :
Education .53 -.22 -.22
15. Father's _
Occupation -.26 .31 .11
16. Occupational
Aspiration -.64 « 37 ' .23
; ! * * '
! Chi Square 213.41 59.91 10.25
: % Variance Extracted 78.59 18.43 2.98
%
Wilks! Lambda .531 . Overall F-Ratio 6.455

*
Significant at .0001
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In interpreting the DF's, one possible approach is to use the
eigenvectors or weights for each variable in the function. These
weights are often difficult to interpret and so an alternste method
which computes the correlation between : ~ function and ~ach variable
was selected. The zero-order correlaticns between each of the func-
tions and each variable are presented in Table 1l4. An examination of
these correlations provides the information necessary to give a meaning
and select a name for each function. A function can be identified by
contrasting the high positive correlations with high negative correla-
tions. The sfgns for variables 15 and 16 need to be reversed for this
comparison since the levels of Roe's classification scheme use lower
iembers to represent higher levels. 1In naming DF 1 it was observed
that GATB aptitudes V, N and Q and the socioeconomic level variables
father's education and occupational aspiration possessed positive cor-
relations of .53 or higher. No high negative correlations were
observed relative to the high positives. It was decided to name DF I

Cognitive-Socioeconomic. DF II has overall lower correlations:from

which to chooss because most of the explainable variance is accounted
for by DF I. In naming DF II the variables vocational maturity (with
a high positive correlation of .47) and prestige (with a high negative
correlation of ~.54) were combined to form the descriptor Vocational

Maturity versus Prestige. DF ¥III which was not found to be statisti-

cally significdant will not be named.
In order to examine the efficiency of the DFA the percen: of
each group which would be classified correctly inte _ts own group as

well. as those classified incorrectly into one of the othar groups was

AN NV
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computed. Table 15 presents the information concerning classificaticn
with the diagonal elements of the matrix representing correct classifi~
cation. It can be seen thar 70,20 percent of the successful academic
students are correctly classified while cnly 37.50 percent of the
unsuccessful academic students are corrzctly classified. For voca-
tional studenis the MDFA has correctly classified €4 percent of the
unsuccessful students, and 52 percent of the successful students. It
is also interesting to note that whén vocational students are misclas-
sified they are more likely to be classified into the opposite voca-
tional group. However, when academic students are misclassified they
are more likely to be classified into the vocational groups with the
successful vocational group receiving the majority .

The discriminant centroids for each group are presented on the
right side of Table 15. 1In ordexr to make it easier to visualize the
four groups they are gfaphically displayed in the space defined by the
two significant DF's in Figure 4. Frem this graphic presentation it
can b2 seen that DF I (Cognitive-Socioeccnomic) separates successful
academic from all three others, and unsuccessful vocational from the
other two groups. DF II (Vocational Maturity versus Prestige) sepa-
rates successful vocational and unsuccessful academic with unsuccessful
vocational and successful academic falling in the middle. Although
each group is represented as a point on this graph, it must be remem-
bered that the members of each group are scattered over the graph
around the point. The density of each voint can be surmized from the

percent ccrrectly classified for each group as presented in Table 15.
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SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS

Chapter V provides a summary of this study, conclusions based
on the findings, implications for vocational development theory, and

recommendations for further study.

Summary

Introduction

Informal theories concerning why people work have existed since
before the time of Christ, but it is only in recent years that formal
theories concerning the vocational development process have been pastu-
lated and researched. The most researched and productive theory cur-
rently appears to be that proposed by Donald Super. Aspects of Super's
theory have been applied and extended by a number of other researchers,
and the application of interest in this study is that proposed by
Cooley and Lohnes in their '"Career Nevelopment Tree.' Within the basic
framework of Super's theory, this study attempted to apply and extend

the work of Cooley and Lo™mes.

Statement of the Prob! m

This study was partly a replication of the Cooley and Lohrnes
study to the extent that it used an alternate set of personality trait
measures to predict a dichotomous curriculum choice at the end of ninth

grade The study was also an extension of the Cooley and lLohnes work
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in that it attended to the degree of belongingness to the chosen group

in the sense of being a successful or unsuccessful member of that group.

The purpose of this study was to obtain answers to the follow-

ing specific questions:

1.

Procedure

What characteristics of ninth grade males are predictive of
tenth grade enrollment in a vocational versus an academic
curriculum?

What characteristics of ninth grade males who have enrolled
in the vocational curriculum in tenth grade are predictive
of success in tenth grade as measured by grade point
average (GPA)?

What characteristics of ninth grade males who have enrolled
in the academic currizwulum in tenth grade are predictive of
success in tenth grade as measured by grade point average
(GPA)?

What characteristics of ninth grade males differentiate
among the following four tenth grade groups?

a. successful vocational students

b. unsuccessful vocational students

c. successful academic students

d. unsuccessful academic students

The sample utilized in the study consisted of 458 male students

who had completed tenth grade in the Altoona, Pennsylwania, senior high

school and who were enrolled in either the vocational or academic

O
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curriculums. Preliminary student characteristic data had been gathered
the previous vear when the students were enrolled in ninth grade in the
three public junior high schools in cltoona. Criterion information was
collected at the end of tenth grade. All data were gathered as a part
of a longitudinal study of vocational devel: -ent being conducted in
the Departmeut of Vocational Education at The Pennsylvania State
University.

In all, 16 student characteristic variables were selected as
ind .sendent variables for this study. These iundependent variables
include the General Aptitude Test Battery {(GATB) apticudes of Verbal,
Numezical, Spatial, Form Perception, Clerical Perception, Motor Coordi-
nation, Finger Dexterity, and Manual Dexterity; the occupational values
of Interest and Satisfaction, Salary, Prestige, and Security; the
construct of Vocational Maturity; the family background measures of
Father's Education and Father's Occupational Level, and the student's
realistic Occupational Aspiration. The dependent variables used were
enrollment in the vocational or academic curriculum which was coded 1
cr 0, and the students' GPA in either curriculum computed using a
weighted formula. GPA was used as a continuous variabie in answering
questions 2 and 3, and was divided at the median to form the 4 groups
which were compared in question &.

Analysis of the data employed two different statistical method-
ologies. Questions 1, 2 and 3 were answered using multiple regression
analysis (MRA) with both full models and restricted models using a

step-down technique. Question uumber &4 utilized the techaique of

123
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muitiple discriminant function analysis (MDFA) in comparing the four

groups.

Findings

Zero-order correlations among the 1¢ independent variavles as
well as between the independent variables and the dependent variables
were calculated. The overall intercorrelations among the 16 indepen-
dent variables were found to be T :ively low overal: and ranged from
.58 to -.56. The correlation between the independent variables and the
criteria ranged from .56 to -.35, and all independent variables were
significantly related at tihe .05 level to at least one of the criteria.

Using MRA, the 16 independent variables in the full mocel
yie.ded a multiple R of .49 with theldependent variable curriculum
choice. The adjus;ed coefficient of determination (ﬁz) was edqual to
.22 and the overall F-ratio was significant at the .01 le . The
restricted model for curriculum choice yielded an ﬁz of .22 with ithe
variables GATB Nurmerical, GATB Motor Coordination, GATB Manual Dexter-
ity, Prestige, Father's Education, and Occupational Aspiration being
the significant uaique predictors of curriculum choice.

When GPA for the vocational curriculum was used as the depend-
ent variable in the full model the multiple R was equal to .55 and the
R“ was equal to .26 with an F-ra.io significant at the -0l level. The
restricted model for vocational GPA yielded an §2 of .27 with the vari-
ables GATB Verbal and Numerical and the valu> Frestige being the
significant unique prédictors <f Vocaticnal GPA. The full model for

GEA in *he academic curriculum produced a multiple R of .73 with iz
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equal toc .50 and the F-ratio significant at tlie .01 level. 1In the
restricted model, tae ﬁz was equal to .51, and the variables GATB
Verbal and GATB Numerical, Vocational Maturity. Father's Education, and
Occupatiornal Aspiration were found to be significant unique predictors
of academic GPA.

In comparing the groups created in question 4 it was found that
all but 2 of the 16 independent variables discriminated significantly
among the &4 groups using an overall "F" test. MDFA was conducted and
the overall Wilks' iombda statistic was found to be significant at the
.0001 level. Using the Chi Square distribution, t-'¢ significant
discriminant functiouns (DF)‘were found and were named Cognitive-

Socioeconomic and Vocational Maturity versus Prestige as a result of

inspection of correlations between the independent variables and the
DF. The DF were found to ciassify correctly 52 percent of the success-
ful vocational group, 64 perceant of unsuccessful vocational group, 70
percent of the successful academic group and 38 percent of the unsuc-
cessful academic group. Group centroids were compu.cc and thc groups

were plotted in two discriminant space.

Conclusions

Ques* ion #1

This question is concerned with cstablishing which ninth grade
student character ctics are related Lo the choice of a vocational
versus an academic curriculum in tenth grade. In examining the zero-

order correlations presented in Table 6 it was Zound that 12 of the 16

-
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student characteristic variables used in the study were significantly
related to curriculum choice at least at the .05 level. Only the GATB
aptitudes Spatial, Finger Dexterity and Manual Dexterity and the con-
struct Vocational Maturityv were not significantly related to the
criterion. When MRA was undertaken with these 16 independent variables
the multiple correlation obtained was .49 while the highest zero-order
correlation between the c¢riterion and Occupational Asp-i:tion was equal
to .36, However, because of th. intercorrelation among the 16 indepen-
dent variables (Table 5), the 15 independent wvzriables in addition to
Occupaticral Aspiration resulted in only a small increase in the
multiple R. The results of the restricted nodel indicate that only 6
of the independent variables are uecessary to provide almost all of the
unique information available from the original 16 independent variables.
In fact, these six variables result in no loss in the prorortion of
variance accounted for which can be seen by comparing ﬁz in the full
gnd restricted models. Whatever loss of information did occur was
compensated for by reducing the number of variables and therefore the
amount o. error involved.

The variables found to contribuie a significant amount of
unique information in predicting curriculum choice in tenth grade were
the GATB aptitudes Numerical, Motor Coordination and Manval Dexterity;
the value Prestige; Father's Education, and Occupational Aspiration.

No previous literature wes av 'lable on the relationship betweer. GATB
aptitudes and curriculum choice although Pucel (19717) found that the
GATB riper ané pencil aptitudes did not differentiate between graduates

and dropouts of post-secondary vocational programs. It is also
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interesting to note that although GATB aptitude Manual Dexterity pos-
sessed a very small relationship with the criteriom, it was selected
as a unique variable in the restricted mode:.

Previous research (Kapes, 1969c) agreed with the finding thac
vocational students valued Presiige less than did academic students.
Prestige was also found to be more important to males by Gribbons and
Lohnes (1965). Much literature i1s available on the relationship
between Father's Fducation and Curriculum or Occupational Choice. Super
and Overstreet (19560) found parental occupational level related to cur-
riculum choiceé. Krippner (1963) found parents' occupational level
related to son's and daughter's preferences. Similar findings were
reported by Clark (1567), Gribbons and Lonnes (1966) and Bachman (197¢C).
Level of Occupational Aspiration was related to curriculum choice in
the study by Super and Overstreet (1960) and was also found to be
highly related to Father's educational level in many other studies
(Krippner, 1963; Gribbons and Lohnes 1966; Bachmun, 1970). The fact
that level of Occupational aspiration and Tather's education both
possess enough unique predictive information to be included in the
restrictad model indicated that they are sufficiently independent to
warrant separate attention.

Conclusions concerning the relationship between the 16 indepen-
dent ninth g:ade variables in this study and tenth grade curriculum
chos arz as follows:

1. While 12 of the variables correlate significantly with the

criterion, all of the variables taken together account for

only 22 percent of the variance associated with the choice



Aruitox: provided by Eic

of a vocational versus an academic curriculum in tenth
grade, and six of these variables possess most cf the
unique information available from the initial 16 variables.

2. The choice of a vocational versus an academic curriculum in
tenth grade is uniquely and positively related to the GATB
aptitude Manual Dexterity, and uniquely and pegatively
related tc the GATB aptitudes Numerical and Motor Coordin-
ation, the value Prestige, amount of Father's Education and
level of Occupational Aspiration.

3. FEnrollment in a vocaticnal versus an academic curriculum is

not as easily predicted as is success in either curriculum.

Question #2

In question number 2, the relationship between ninth grade
student characteristics and tenth grade GPA in the vocational curriculum
is examined. Using zero-order correiations (Table 6) it was found that
12 of the 16 independent variables were significantly related at least
at the ,05 level. Those variables not related were the values Salary
and Security and the family background variables, Father's Education
and Father's Occupationral Level. All of the GATB aptitudes were sig-
nificantly positively correlated with the criterion. The highest zero-
order correlation, between GATB Numerical and the criterion, was equal
to .46 while the total multiple R using all 16 independent variables
v:as equal to .55. This small increase in the correlation can be
attributed to the small amount of additional unique information avail-

able from the other 15 independent variables. When the restricted
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model was calculated only 3 ipdependent variables were found which
possessed a significant amount of unique relationship with vocational
GPA. The proportion of varianee accounted for corrected for degrees of
freedom (ﬁz) in the restricted model was equal to .27 which represents
a slight increase over rche ﬁz in the full model due to elimination of
error associated with the variables which were excluded.

The variables which wefe found to contribute a significant
amount of unique information im predicting vocational GPA in tenth
grade were the GATB aptitudes Verbal aund Numerical and the value Pres-
tige. In previous studies, Samuelson (1956) found multiple correlations
between three selected GATB aptitudes and various measures of shop suc-
cess to be in the range of .50 to .83. The U. S. Department of Labor
(1967) reported average correlations between course grades or ranik in
class and the GATB aptitudes Verbal equal to .53 and Numerical equal to
.50. Jaccbsen (1965) found the GATR aptitude Numerical to be the best
predictor of overall academic suCceSs. Ingersoll and Pesters (1966)
found a multiple correlation of .64 between all GATB aptitudes and GPA
for vocational and academic ninth and tenth graders. In the same study
aptitudes Verbal and Form Pnrception correlated .62 with grades in
Mechanical Drawing. Droege (1963) used General Intelligence, Verbal,
Clerical Perccpiica and Manual Deyferity to predict success in a voca-
tional printing course and found a multiple correlation of .38. In
several other studies (Ipellitteri and Kapes, 1969; Kapes, 1969a;
Kapes, 1969b) GATB aptitudes G, N, §, P, K and M were found to be the
best predictors of vocational shop grades. Studies concerning the

value Prestige and vocational GP4 were not found in the literature
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z1though Gribbons and lohmes (1965) found that boys valued prestige
more than did girls. Sprinthall (1966) found no relaticnship between
occupational values and academic achievement. Stefflre (1959) found
college aspirants to value Self-realization and non-college aspirants
to value Salary and Security. The results of theStefflre study appear
to be in agreement with the findings when only zero-order correlations
are considered.

Conclusions concerning the relationship between the 16 inde-
pendent ninth grade variables used in the study and tenth grade voca-
tional GPA are as follows:

1. While 12 of the variables correlate significantly with the
criterion, all of the variables taken together account for
only 27 percent of the variance associated with vocational
GPA, and 3 of the variables possess mrst of the unique
information available from the initial 16 variables.

2. All >f the GATB aptitudes are positively related to voca-
tional GFA, but the aptitudes Verbal and Numerical account
for most of the information available from the entire eight
variables.

3. The value Prestige is negatively related to vocational GPA
and contains enough unique information to warrant its use
in addition to the GATB variables Verbal and Numerical.

4. Success in vocaticunal curriculum is much less predictable

than success in the academic curriculum.
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Question #3

Question number 3 is concerned with rhe relationship between
ninth grade student characteristics and tenth grade GPA in the academic
curriculum. Examininz the zero-order correlations in Table 6 it can be
seen that 11 of the 16 independent variables are significantly related
at least at the .05 level. The GATB manipulative aptitudes Motor
Coordination, Finger Dexterity and Manual Dexterity are not related to
the criterion as they were in the vocational curriculum. Salary and
Prestige are also unrelated to academic GPA, while in the vocational
curriculum Prestige was found to be a significant unique prediAtor.

The highest zero-order correlation of .56 was produced by both the GATB
Verbal and Numerical aptitudes. Using MRA, a multiple R of .73 was
obtained between the 16 independent variables and the criterion which
represents a large increase contributed by the remaining variables.
When the restricted model was calculated, five variables were found to
possess a significant amount of unique relationship with academic GPA.
The propértion of variance accounted for corrected for degrees of free-
dom (ﬁz) in the restricted model was equal to .51 which represented a
slight increase over iz in the full model.

The variables which were found to contribute a significant
amount of unique information in predicting academic GPA in tenth grade
include the GATB variables Numerical and Verbal which agree with the
findings for the vocational curriculum. Vocational Maturity, Father's
Education, and chupational Aspiration which were not significant
unique predictors in the vocational curriculum were found to be signif-
icant in the academic curriculum. The studies cited prewiously

. (Samuelson, 1956; U. S. Department of Labor, 1967; Jacobsen, 1965;
¢
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Ingersoll ana Peters, 1966) all agree with the finding that the GATS
Verbal and Numerical are the best predictors of academic GPA. The
Department of Labotr Study also found that GATB aptitudes Spatial, Motor
Coordination. Finger Dexterity and Manual Dexterity to be the poorest
predictors of academic SPA which again agrees with these findings.
Studies by Crites (1969) and others indicate the Vocational Maturity is
relatred to both generazl intelligence and socioeconcmic level; however,
enough of whatever is measured by the VDI is unique to warrant its
inclusion in the restricted model. Studies by Gribbons and Lohnes
(1968), Bathony (1967), Halloway (1967) and Dutt (1968) all found dif-
ferences on VDI scores favoring the academic curriculum; however, no
such differences were found in this study. No study reviewed found the
VDI to be related to success in the academic curriculum although such
relationships were found i the vocational curriculum (Pucel, et at.,
1971). Whatever relation: » was found to exist between the VDI and
academic success in previ s studies apparently was accounted for by
intelligence or socioecor aic background, but this is not the case in
this study.

Father's education was found to be related to school grades by
Super and Overstreet (1960) and by Bachman (1970). The latter felt
that half of the effect of family background operated through intelli-
gence, while half was unique to itself. Given the correlations between
the GATB variables Verbal and Numerical and Father's Education found in
this study (.21 and .16 respectively), the Bachman assumption appears
plausible. The literature on Occupational Aspiration Level indicates

that this variable is related to a least half of the other variables
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included in this study (Super and Overstreet, 1960; Clark, 1567;
Bathony, 1967; Gribbons and Lohnes, 1968) and yet it was found to be a
significant unique predictor of academic GPA. Super and Overstreet
(1960) found a relationship between Occupational Aspiration and school
grades as well as with in-school and ocut-of-school activities. Bachman
(1970) again feels that this variable is highly related to family back-
ground which affects academic success directly and through intelligence.

Conclus_wns ~ onfag oo oroT-orTogghip beorwo.a fhe

T~ e,

dent ninth grade variables used in this study and tenth grade academic
GPA are as follows:

1. Although 11 variables correlate significantly with the
criterion, ouly five of the variables are necessary to
account for most of the explainable variance and these
variables account for 51 percent of the variance associated
with academic GPA.

2. While all five non-manipulative GATB aptitudes are posi-
tively related to academic GPA, only aptitudes Verbal and
Numerical are necessary to provide most cf the unique
information contained in all five variables.

3. Vocational Maturity, Fathcr's Education and level of Occu-
pational Aspiraticu are all positively relatred to academic
GPA, and along with the GATB aptitudes Numerical and Verbal
provide most of the unique information contained ir the
entire set of 16 variables. \

4. Success in the academic curriculum is much more predictable

than success in the vocational curriculum.
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Question #4

Question number 4 asks what characteristics of ninth grade
males differentiate among four groups: successful vocational, unsuc-
cessful wvocational, successful academic, and unsuccessful academic.
Preliminary computation of a one way ANOV for each variable indicated
that all of the 16 independent variables except Finger Dexterity and
Manual Dexterity differentiated among the four groups. MDFA was under-
taken and two significant DF's were found. The particular design used
in this analysis combines the information about curriculum selection
and success which were each handled separately in the preceeding three
questions. By examining the correlations between the DF and each of
the 16 variables DF T was named Cognitive-Socioeconomic and DF II was
named Vocational Maturity versus Prestige. Since no additional unique
information is available in creating the DF than was available when
each of the previous three analyses were conducted, the variables pro-
viding most of the discriminating information should be those variables
found to contain most cf the unique information in the MRA. Table 16
provides a comparison of the significant unique predictors provided
from the three MRA and those same variables as they are related to the
DF. From TYable 16 it can be seen that the variables found to be
significant unique predictors in the MRA were also those variables
found to correlate highly with the DF. Six of the seven variables in
Table 16 loaded highest on one of the two significant DF's. Manual
Dexterity which was only minimally related to curriculum choice

yielded very small correlations with the DF.
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Table 16. A Comparison of the Variables in the 3 MRA Restricted
Models and Variable Correlations with the DF

Variables Curriculum Vocational Academic

No. Name Choice GPA GPA DF I DF II
2. GATB--V X X X .70 .22
6. GATB--N X X X .74 .27

GATB--M X .16 .14
1i. Prestige X X ~-.01 -.54

13. Vocational

Maturity X .44 47

14. Father's

Education X X .53 -.22
16. Occupational
Aspiration X X ~.64 .37

When the DF's were used to classify students into one of the
four groups it was found that successful academics were the most
accurately classified (70%) while unsuccessful academics were the least
accurataly classified (38%). Fron the classification data it apr ..rs
that vocational students whether successful or unsuccessful are at
least correctly classified as vocational students while academic
students when they are unsuccessful are more likely to be classified
as either successful or unsuccessful vocational students. A plot of
the group centroids indicates the DF I represents successful vocaticnal
and unsuccessful academic students as being similar while unsuccessful
vocational and successful academic students possess less and more
respectively of DF I. DF II represents successful academic and unsuc-
cessful academic students as being similar while successful vocational

students score higher and unsuccessful academic students score lower on
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this DF. Transposing the DF into unique and discriminating student
characteristics it appears that successful academic students have rela-
tively high verbal and numerical aptitudes, aspire to high level occu-
pations and have fathers who have completed more education, while both
successful vocational and unsuccessful academic students have moderate
amounts of these characteristics, and unsuccessful vocational students
have the least amount of these characteristics. Also, successful voca-
tional students are most likely *o be fairly high on vocational matu-
rity and place little value on prestige while unsuccessful academic
students are more likely tc be the opposite on these characteristics.
DF II appears to be a realism factor with successful students in each
curriculum being more realistic in their choice than their ccunterparts.
Results of this analvsis are in agreement with Cooley and Lohnes (1968)
when they state that ". . . there is a unique and discriminable cen-
troid (profile of means) for each career pattern in a suitable person-
ality measurement space.'

Conclusions concerning which ninth grade variables simultane-
ously differentiate amcng successful and unsuccessful vocational and
academic students are as follows:

1. DIxamination of the classification data and group centroids
indicates that group belongingness described in terms of
successful and unsuccessful membership using the student
characteristics empluyed in this study is possible, as well
as being reasonable and useful.

2. Of the 16 independent variables used in this study, 14

variables differentiate among the four groups, and six of

1136
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these variables appear to possess most of trne unique dis~
criminatig information.

3. Of the 16 student characteristic variables included in this
study the GATB aptitundes Verbal and Numerical, the value
Prestige, the construct of Vocational Maturity and the
socioeconomic variables Father's Education and level of
Occupational Aspiration appear to contain mOsSt of the dis-
criminating information necessary to distinguish amcng suc-
cessful and unsuccessful vocational and academic students.

4. Using the student characteristics employed in this study
unsuccessful academic students were found to resemble
either successful or unsuccessful vocatioral students more
closely than they resembled successful acaZiemic students.
This finding has direct implications fov vocational guid-

ance as well as fer vocational education.

Implications

Super's Thecry

Using the eleven propositions sen down by Super (1957) as
representative of his theory, six of the propositious appear to be
directly substahtiated by this study while none can be refuted as a
result of the study's findings. Concerning the vocational development
process, it does appear to be Somewhat predictable, patterned and
orderly. Also, the basic nead for compromise is illustrated when the
amount of unsuccessful or poorly matched curriculum decisions are

Q
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considered. The part played by reality factors in the vocational
development process can be seen from such examples a3 vocational stu-
dents' baing less concerned about prestige and aspiring to lower level
occupations than academic students. However, since the students in
this study were still in the latter growth stage (capacity) or the
early exploration stage (tentative) a somewhat unrealistic perception
of the relationship between their characteristics and their vocational
choices and successes could be expected and indeed was found. The
large amcunt of influence brcught to bear on the vorational development
process by parents and family background can be scen in this study as
Father's Education and level of Occupational Aspiration were consist-
ently related to choice and success. The potential relationship
between vertical movement among occupational levels and various charac-
teristics can also be appreciated from the results of this study. How-

ever, the relationship between ar individual's characteristics and

fields of occupatior is not possible to speculate on from the study.

Finally, the fact that any occupation and career can accommo-late a wide
range of characteristics was once agaiﬁ demonstrated with the large
amount of characteristics found not to be uniquely related to choice
or success.

Other aspects of Super'’s theory as it has evolved over the
years are also substantiated by this study. The validity of the Voca-
tional Maturity comstruct, although it may be inadequately represented
by the VDI, is supported here. Also, the overall concept of stages of
vocaticnal development as a framework in which to ccnduct research and
organize our finds appears very agreeable to this study. Perhaps the
138
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greatest contribution this study can make to Super's theory is in its
demonstration that, as Cooley and Lohnes (1968) have shown, a large
amount of student characteristic data can be longitudinally organized
and used to increase our knowledge of the vocationmal development

process.

Coviev and Lohnes

The basic premise of the Cooley and Lohnes (1968) ''Career
Developmeni Tree' is that the points in time chosen by them to reflect
career decisions are valid and useful because decisions made at these
times are relatively stable and can be reliably predicted by antecedent
student characteristic variables. The results of this study serve to
strengthen the argument for use of the end of ninth grade as a critical
decision point in studying career paths. The use of variables other
than the MAP factors used by Cooley and Lohnes point out the generali-
zability of their findings. The additional information uncovered in
this study which may have implicaticmns for the Cooley and Lohnes' model
is that successful and unsuccessful group membership can be even more
reliably predicted‘than the initial group membership. This finding
suggests that the addition of success and perhaps satisfaction to the
original Cooley and Lohnes' model would strengthen the model and
perhaps account for much of the "'path-jumping''or ''migrating.' Success
coull be added directly to the career tree by dividing each group on
this basis which would result in two distinct branches at every point
in time. This would, of course, make the model more difficult to

handle and with the inclusion of satisfaction the tree may begin to

Q
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grow out of control. Another approach would be to construct separate
trees for each type of group (e.g., a successful tree or a satisfied
tree). A third possibility i; to use the success and satisfaction
information only when examining the movement from one point in time to

a second point in time in order to ascertain the effects of each on

that particular decision or stage of development. Many other approaches
for the use of this information are possible.

Alsc demonstrated in this study was ths use of MRA in conjunc-
tion with MDFA in order to gain all of the information in a continuous
dependent variable which is sacrificed when that variable is dichoto-
mized for use in MDFA. Tatsuoka (1957) has previously shown how these
two methodologies can be combined to arrive at a joint probability.
The emphasis in this study, however, has been on providing more infor-
metion about group membership through the use of a success variable at

a second point in time.

Recommendations

This investigation has provided some answers to a number of
specific questions in addition to uncovering several other findings of
interest to vocational development researchers and educators alike.
Based on the findings of this research a number of likely topics for
further study recommend themselves and are listed here.

1. First of all, it is recommended that a study similar to

this study be replicated with another group of ninth grade

boys in another school and community setting. Only in this

Pa
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way will the reliability and generalizability as well as
the vaiidity of this research be ascertained.

A design similar to this study but with the use of other
variables, especially from the affective domain, should be
undertaken with the hope of uncovering additional unique
information which is predictive of curriculum choice as
well as cuccess and satisfaction in that choice.

An extension of this study to include a satisfaction vari-
able used in this study should be explored. This could be
accomplished by either substituting a satisfactior variabie
for the success variable or by making an additional dichot-
cmy on the basis of satisfaction. The satisfaction data
could be gathered at a third point in time such as the end
of eleventh or twelfih grade.

The relationship between studcnts' ninth grade character-
istics and group membership including success and satis-
faction in high sche 7 ~nd .er high school shouid be
studied using at least four points in time. Possible time
intervals to include are: Ninth grade, during high school,
one year after high school and five years after high
school.

The study of the application of this information to improv-
ing our educational system through better vocational guid-
ance and curriculum reorganization should be undertaken
simultaneously with the research itself in order to bridge

the gap between research and implementation.

-
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